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(57) BGKJ] 

fc*fVC»«, ifyyr-f MWV^a.-:/ (W«75 

«fc o T«-x»^-fca«3 ntv^xra 



-i- 



1. 5t 



[Cn Hi. R m 

&JRS-?\ C n l4, 5 ±(9*$v\ft$/E@H;£ 0. 5 i ^)/^£l^E : S;Hr 
S0 3 H, COOH, NH 2 , OH, R' CHOH, CHO, CN, COC1, /» 
7>f K, COSH, SH, COOR' , SR' , S i R' 3 , 



Si-f 0R'^-,R' 3 -», Si -f-O-S i R' 2 4-0R' , R" , Li, 

A 1 R' 2 , Hg-X, T 1 Z 2 Mg-X, 
ytt3»T©*8r(tt>!K 

R' «7k^ N 7/l"*7l\ Til— A\ *>^nTA"¥A', 7?A«¥/l\ -/^d7!) 

R" 117^07/^ 7/Vin7!)-;K 7^ai/^c7;^;i'Jfcli 
7;^o77/l'^K-*) •? , 

2. * 



[C« Hl ~3~ Roi 

777^ Ht7-f^!)/U©*ffi«#-e*)9 % iE7^7 , !)/Hffl^777'f Hg 
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S0 3 H, COOH, NH 2 , OH, R' CHOH, CHO, CN, COC1, /n 
K, COSH, SH, COOR' , SR' , S i R' 3 , 



S OR'-fyR' a-v , S i -f-O-S iR' 2 -^0R' , R" , L i, 

A 1 R' 2 , Hg-X, T 1 Z 2 :fcJ;tfMg-X, 
R" f!7^to7;v*/K 7;vtn7!J-;K 7;vtni/^n7/Vdr/^fc|j: 
3. * 



[Cn Hi.-3-R. 

*SWK-?\ c n tt, 7^ yi/ a ^7>f :/y/v<0^ffiJB^&?K 

n 9, LttO. l ni9/hSv^»-e*>D, mttO. 5niD/J^ 

SO3H, COOH, NH 2 , OH, R' CHOH, CHO, CN, COC1, 
7^ K, COSH, SH, COOR' , SR' , SiR' 3 , 



S i -f- OR'-KR' . , . S i +-0-S iR' , R\ Li, 

AIR' 2 , Hg-X, TlZ 2 ^WMg-X, 
R' tt**, T/U'fr/K 7!I-;K $/?n7H;K 75^*;K ^n7U 
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4. 3$ 



[C n Hl-3~R(h 

■rzmsmcm&o ?y y r 4 mi-/ r=.-y~<7>mmfcm-?$> <o . 

r <d&* ttm-x-h o T t> £ WLXttM^ oT V t> <£ < , 
S0 3 H, COOH, NH 2 , OH, R' CHOH, CHO, CN, COC1, ^ 
y4 K, COSH, SH, COOR' , SR* , S i R' 3 , 



S i-f- OR'-KR' 3-, . Si-f-O-S iR' 2 ^-0R' , R* , Li, 

AIR' 2 , Hg-X, TlZ 2 *5itmg-X, 
* UT, RCD#* ^^^S^*>2.#^(CttC OOHW tft^r k 
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5. St 



[ C n Hi. ~3~ R m 

77W myjzfv/wmmfcm-ch'o. m^.y^y^^±<D^yyr-f vm 

R ttH— t'fco T t i ^ LXltmte o TV^T t> ± < , 
SO3H, COOH, NH 2 , OH, R' CHOH, CHO, CN, COC1, 
7 4 K, COSH, SH, COOR' , SR' , S i R' 3 , 



S i-^- OR'-^-,R' , S i 0- S i R' 2 4-0R' . R* , Li. 

AIR' 2 , Hg-X, T 1 Z 2 3o±t£Mg — X, 

R' liTkJg, 7A"*>>K f?n7MA', 75^, ->^n7!) 

R" 7^tn7!)-;K 7^n->^n7W;i/ifcli 

Z^/Htf*^- h$.tzt£ h V ytvim T-ty— ht?*> 9 , 

^LT, R<7^«■*^g ? ^^•St?fe5^•{CttCOOH^#SLJ^CV^rtS^* 

6. a: 



[Cn Hl-9~ Rm 

Slif> c„ri. y^ yi/x.tf-yyjy'ysw&mm+x-hio, 



-5- 



R ttH— T?*o T t> ,£ V > LXttSft o T V f> £ < , 
S0 3 H, COOH, NH 2 , OH, R' CHOH, CHO, CN, COC1, /> 
K, COSH, SH, COOR' , SR' , S i R' 3 , 



Si-f 0R'4,R' 3 .,, Si-^O-SiR' , R" , Li, 

AIR' 2 , Hg-X, T 1 Z 2 $3 it^Mg — X, 

R' 1**^, TA^K TP— A\ •>^n7/l'^K -^n7!) 

R" 7;Vto7!) —A\ 7;l'ic->^n7/V^fc« 

7;^B77/^;i'T?fc <0 , 

Z tZ%/U#* */ u— V 4 fete MJ T-fex— b X? fe 9 % 

* LT\ RO^* #8£gi^ST-&5^{CH:C OOH2Sff£ L4V*£ 1 

7. * 



[C. Hl+A. 



0 0 DO 0 

II II II II II 

0Y, NHY, C-OY, C-NR' Y, C-SY, C-Y, -CR' 2 -0Y, N=Y, -NHCY ttzit 

C=Y, 
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Ytt, <*7*Ys 7s.;m, mm. *9u*+y* 

R' -OH, R' -N (R' ) 2 , R' SH, R' CHO, R' CN, R* X, 



R' N + (R'),X-, R' SiR'., R' Si-f- OR' -* y R' , 
R' S i -f- 0-S iR' 2 -M)R' , R' -R' , R' -N-CO, 
(C 2 H 4 O^-wH, C a He 04-„H, f CH^O) ,-R' , 

(c 3 h 6 o) w -r* , r' , 

A 

R' -N | . 

V 

o 

y(*3JTF©Sifc-?;i5<J, 
XI4/N7'T K-e*> t> . 

Z tttf^tf * $✓ U~- h * fc I* HP T-fef 1 - h 9 , i LT 

w»4i io^<^o2 o o i9/hiv^i*"e*>5] 

©£-J&8>,, 
8. A# 



0 0 

II II 

CNR' Y tizte COY, 



-7- 



9. 



[C„ Hu+A m 



OY, NHY, C-OY, C-NR' Y, C-SY, C-Y, -CR' 2 -0Y, N=Y, -NHCY 

c=y, 

R' -OH, R* — N (R' ) 2 , R' SH, R' CHO, R' CN, R' X, 



R' N* (R') 8 X", R' SiR',, R' Si-f- OR' -KR' 3 -, , 
R' Si-^O-SiR' ifOR', R' -R' , R ' -N-CO, 
(C, H< 0>wH, C 3 Ho O^-.H, -f C 8 H 4 O ) „-R' , 



0 



(C, H 8 0 )w -R' . *J«fctf R' -N 




0 
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R* YZfoM. T/P^/K TV—As* ^nWA-, 79^*^13:^0 



7/^b77/^-CJ) 0 , 

wtt l i. 9 ** < d»o 2 o o ± <o /hs v^MR-cfc*] 

10. AtfS 



0 o 

I! II 

CNR' Y tiztt COY, 

R' ftHX-hQ. ZLX 

^ & a * #a» e>a« tifc r 5 y sre& s , 

11. * 



EC. H L + A m 

n f*g$CT?S> ■!) , LtiO. 1 niU/J^V^J)^ mf±0. 5n£9/h£^ 



0 0 0 0 0 

II II II II II 

OY, MY, C-OY, C-NR' Y, C-SY, C-Y, -CR' 2 -0Y, N=Y, -NHCY tfctt 

c=y, 
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R' -OH, R' -N (R' ) 2 , R' SH, R' CHO, R' CN, R' X, 



R' N" (R' ) a X , R' S i R' a , R' S i -f- OR' ->,R' , , . 
R' S i 4- O-S i R' 2 -)-OR' , R' -R' , R' -N-CO, 
(C 2 H< O^-wH, -(r C 3 H, 0+*H, -f- C2 H< 0 ) »-R' , 

(C 3 H 6 0) w -R' , R' 



7y-^&9 1 

R" 7/V-tc7!)-/K 7A'tn$/^n7/^Jfctt 

w« 1 i •? < d^o 2 0 0 J: u v^-e&5] 

12. A# 




0 



0 O 
II II 
CNR' Y tfctt COY, 



R' ^H-C&O, -?:LT 



-10- 



13. 5*; 



[C„ Hl4- cr' -a ]. 



R' <D£*\t7/l'*/K 7V—/K ^bT^, -^b7!) 
A {4 



0 0 0 0 0 

II II II II II 

0Y, NHY, C-OY, C-NR' Y, C-SY, C-Y, -CR' 2 -OY, N=Y, -NHCY tfztt 

C=Y, 

R' -OH, R' — N (R' ) 2 , R* SH, R' CHO, R* CN, R* X, 



R' N + (R' ) , X , R'SiR's.R'Si-f- OR' ->,R' 3 -, , 
R' S i O-S iR' ^OR' , R' -R' , R' -N-CO, 
(C, O-f.H, -4- C 3 H 6 0-3-.H, f C 8 H ( O) W -R' , 

(C 3 H 6 0) w -R' , R' , 



-11- 



fc\fctF R' -N y . 



14. A 



0 0 
II II 
CNR' Y tfzit COY, 

5 >-B6*» & * a mfrbmii tut r % j mx-h 5 . 

15. 3C 



[C„ H>.+ [R' -A ]» 

n LttO. lni!)/|^V^!l, mliO. 5 n J: •J/hSV 



-12- 



A (4 



0 



0 
II 



OY, NHY, C-OY, C-NR' Y, C-SY, C-Y, -CR' ,-OY, N=Y, -NHCY tftit 

C=Y, 

y», twit, mm, 7$/», tms x*y**K *y=* 

R' -OH, R-NR' 2 , R' SH, R' CHO, R' CN, R' X, 



R' N' (R'),X , R' S i R' , . R' S i -e- OR' -*-,R' s -, . 
R' S i -f- O-S i R' ,^-OR' , R' -R" , R' -N-CO, 
(C* H< C 3 H, O + M, -f C 2 H, 0 ) .-R' , 



(C 3 H 6 0) w -R' , R' , 




0 



-13- 



16. AtfS 



0 o 

II , II 

CNR Y tfctt COY, 

17. * 



[C» Hl^- ER' -a ]. 

n fiSggrefc 9 > Lf40. lni5/J^ttJbt)> mi40. 5nit)/h$V^ 



Alt. 



0 0 0 0 0 

II II II II II 

0Y, NHY, C-OY, C-NR' Y, C-SY, C-Y, -CR' 2 -0Y, N=Y, -NHCY ttti 

C=Y, 

R' -OH, R' -N (R' ) 2 , R' SH, R' CHO, R' CN, R' X, 



-14- 



R' N + (R') 3 X", R' SiR'», R' S i-f- OR' -}-,R' s _, . 
R' S i 4- O-S i R' 2 -t-OR' , R' -R' , R' -N-CO, 
(C* H< 0>wH, C 8 He O-KH, -f C 2 H, O ) „-R' , 

(C 3 H 6 0) w -R' , R* 



*-e*>9, attl 0 J:9/h*v*»ft-eS>9, 



OY, NHY, C-OY, C-NR' Y, C-SY, C-Y, -CR' 8 -0Y, N=Y, -NHCY tfcte 

0=Y, 




18. 5£ 



[C, H..-3- [X' -A, ] . 



0 



-15- 



R' -OH, R' -N (R* ) 2 , R* SH, R' CHO, R* CN, R' X, 



R' N + (R' ) s X" , R' S i R' s . R' S i OR' ->,R' i » , 
R" S i O-S iR' *-)-OR' , R' -R' , R' -N-CO, 
(C a H< 0-)-wH, -6- C 3 H« 0^-„H, fC 8 H ( 0) «-R' , 

(C 3 H 6 0) w -R' , R' 



yl43fi*TZ>Sgrefc»K 



w tt 1 i 9 *f < 2 0 0 «k 9 /Jn § V ^OkVh 5] 

19. 




0 



[C„ H L + [X' -A. ] - 



-16- 



0 0 0 0 0 

II II II II II 

0Y, NHY, C-OY, C-NR' Y, C-SY, C-Y, -CR' ,-0Y, N=Y, -NHCY ttztt 

C=Y, 

R' -OH, R* -N (R' ) 2> R* SH, R* CHO, R' CN, R' X, 



R' N 1 " (R 1 ) a X , R' S iR' a , R' S i -£- OR' ->»R' , , 
R' S i-f O-SiR' 2^-OR' , R' -R' , R' -N-CO. 
(C 2 H, O^-wH, -f- C 3 He O-KH, fCH.O) „-R' . 

<C 8 H e O) w -R' , R* 



fcJ:tf R' -N 



R' ttTA"*/K 7 0— ^bTMA', T7^^w*fcf4^^nry- 



-17- 



wii i J: ►) < 2 o o i 0/J^v«-e&5) 

20. 5£ 



[C„ Hl-J- [X' -A. ] . 

n 9* LI40. UiD/J^V^tfc^ mteO. 5ni9>h$^ 



0 0 0 0 0 

II II II II II 

0Y, NHY, C-0Y, C-NR' Y, C-SY, C-Y, -CR' *-0Y, N=Y, -NHCY tftit 

OY, 



R* -OH, R' -N (R' ) 2 , R' SH, R' CHO, R' CN, R' X, 



R' N' (R' ) » X" . R' S iR' i . R' S i OR' ->,R' ■ , , 
R' S i -f- O-S i R' >^-OR' , R' -R' , R' -N-CO, 
(C 2 H< 0>wH, C 3 H 6 O-^-wH, f C s H,0) »-R' , 



(C 3 H s O) w -R' , R' 



-18- 



fc<fctf R' -N 



yli3£lT©IStJ)!), 

wftU*)^f<^o2 0 0 i9/h$v>S»-C&5) 

21. 5$ 



[C. Hl+-FCH (R' ) OH L 
n LttO. lniO/J^Sfji)!), mttO. 5n,fc>)/h£V> 



R' tt*^ T/V^/K S^o7VMr/K ^o7!) 
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sc [c» Hl«-ch cr' ) oh ]„ «-w-rsmi^n/^y^ A -7 r ^ 

22. We?s?*A'Htt*l!J«il»flS'<yy-f^*>*BI*12 i<D%m. 

23. 5t 



[C- H L +A n 

nlilftib!), LttO. 1 n£9/hSHR"e*>«K mttO. 5 n ± 



0 0 0 0 0 

I! II II li II 

0Y, NHY, C-OY, C-NR' Y, C-SY, C-Y, -CR' ,-OY, N=Y, -NHCY ttzte 

C=Y, 

YHu *>v^fC, K, TS/Rt MR, Sift, *-p=fJt*io*-*K, 
**w**K, RIB, XttBBRSK. »jR®»SIXH:»lR*Koa^lSS{H«: 

R' -OH, R* — N (R' ) 2 , R' SH, R* CHO, R* CN, R' X, 
R' SiR' 3 R' -N + (R' ) 3 X", R' -R" , R* -N-CO, 



(C 8 H< 0-K,H. -f C« He O^-wH. -fC« H< 0 )- — R' , 



(Ca He 0 ). -R' , R' fc^tf R' -N 




R' tt*^. 771"*- A\ TV— >K ^07^ 75MA'*fett^ B 
7!)-A'T?&9 1 



-20- 



wtt 1 <fc <9 < **o 2 0 0 i bWCfcft] 



(a) ^jS^*t'>tt<i4>-o<oai«I«tt*t4-, 5£ [C. H L -3-R m [5$ 

S0 3 H, COOH, NH 2 , OH, CH (R' ) OH, CHO, CN, 
COC1, /n9W K, COSH, SH, COOR' , SR' , 



SiR' 1, Si-^OR' -KR' , 

S i-f- 0-S i R' t -hOR' , R' , Li, A 1 R' , , Hg-X, 
t 1 z 2 &i.xmg-x, 



(b) WBfr)**-? [C. Hl + R™ t^tt<tt>-o®«t0<£ttllt*. 

a; [c. Hu+a™ ^irrswftsnys^yf-a-^^fiWsoK 

24. 5£ 



[C» Hl+A™ 
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0 0 0 0 0 

II II II II II 

0Y, NHY, C-OY, C-NR' Y, C-SY, C-Y, -CR' ,-0Y, N=Y, -NHCY ttzit 

C=Y, 

R' -OH, R* -N (R' ) 2 , R' SH, R' CHO, R' CN, R' X, 
R' SiR' 3 , R' -N + (R' ) 3 X", R* -R" , R' -N-CO, 



(C 2 H< 0-)-.H, -f C S Hi 0>.H, -fC 2 H< 0),-R', 



(C 3 H 6 0 )« -R' , R' fcitf R' -N 



(a) ftiBIK*i'J>tt< il>-oOa«ttl«(b*s ^ CC„ H L + R ra K 

S0 3 H, COOH, NH 2( OH, CH (R' ) OH, CHO, CN, 
COC1, K, COSH, SH, COOR' , SR' , 
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S i R' 3 , S i OR' -)- y R' , 

S i-f- O-S i R' 2^-OR' , R* , Li, AIR' 2 , Hg-X, 

T 1 Z 2 *JiUfMg-X, 



a [c. Hl-3 - Am *#r4mwtsn^^yf-a--^**isf soie 

25. 5$ 



CC„ H..-3-A. 

n teSgrCfc 9 * LttO. UiO^^^fc!), mlJO. 5nJ:0/hSV* 



0 0 0 0 0 

II II II II II 

0Y, NHY, C-OY, C-NR' Y, C-SY, C-Y, -CR' ,-0Y, N=Y, -NHCY ttzit 

c=y, 

R' -OH, R' -N (R* ) 2 , R' SH, R* CHO, R* CN, R' X, 



R' SiR' 3 , R' -N + (R* ) 3 X-, R' -R" , R' -N-CO, 



-23- 



(C 2 H 4 O-^-wH, -4C» H 6 04-wH, -*C 2 H, 0 ). -R' , 



(a) MK*t^ti<tfe-o©a«I<ESait^ ^ [C„ H,.+ R ffl & 

«f», R 

S0 3 H, COOH, NH 2 , OH, CH (R* ) OH, CHO, CN, 
COC1, K, COSH, SH, COOR' , SR' , 



SiR' 3, S i OR' 4»R' 3-, , 

S i -4- O-SiR' e4-0R' , R* , Li, AIR' j , Hg-X, 

t 1 z 2 *jj;tnvig-x, 



(b) Wtk+J**-? [C. H L + R m <!:^< chfe-ooa-ei^lli^, 
26. s; 



(C, H« 0 ). -R' . R' fcitf R' -N 




-24- 



[C« Hl4-A. 



0 0 0 0 0 

i! II II II II 

OY, NHY, C-OY, C-NR' Y, C-SY, C-Y, -CR' 2 -0Y, N=Y, -NHCY ttztt 

C=Y, 

R' -OH, R* -N (R' ) 2 , R' SH, R' CHO, R' CN, R' X, 
R' SiR' 3 , R' -N + (R' ) 3 X~, R* -R" , R' -N-CO, 



(C a H< 0 4-.H, -fCH.Of.H, 4C, H, 0 ). -R' , 



(C 3 H 6 0 )» -R' , R' R' -N 
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[c„ H..4-A. z^?^mtisntz+jT*-7*±m-&M^9ttem 

S0 3 H, COOH, NH 2 , OH, CH (R* ) OH, CHO, CN, COC 1 
, s^yj K, COSH, SH, COOR' , SR* , S i R* 3 , 



S i-e- OR'^-,R' 3 -, . S i 0-S i R' 2 -)-0R' , R" , Li, 

A 1 R' 2 , Hg-X, T 1 Z-j^itftYlg-X, 
27. St 



[C« Hl+A„, 



0 0 0 0 0 

II II II II II 

0Y, NHY, C-OY, C-NR' Y, C-SY, C-Y, -CR' 8 -0Y, N=Y, -NHCY ttzit 

C=Y, 

R' -OH, R' -N (R* ) 2 , R' SH, R' CHO, R' CN, R* X, 
R' S i R' 3 , R' -N + (R' ) 3 X _ , R' -R" , R' -N-CO, 



(C, H, O^.H. -fCa Hs Of.H, -£C« 0 ). -R' , 



-26- 




(C ■ H, 0 >„ -R' , R' R ' _ N 

0 

x{^?-r kt?*>d, 

w{4 1 i 9 7C# < a>o 2 0 0 X 9 /h£ l^jRTNfcS] 



[C. Hi. -3- A m %mtZ>-Umt?Stltzi- J * a .-zHk£j&t £<Diz+ftt£0kfr 

S0 3 H, COOH, NH 2 , OH, CH (R' ) OH, CHO, CN, COC 1 
, K, COSH, SH, COOR' , SR' , S i R' 3 , 



S i-£- OR'->,R' , S i -(-0-S i R' !+OR' , R" , Li, 

AIR' 2 , Hg-X, T 1 Zjj&itfMg-X, 

28. s: 



[C„ H L +A„ 

[St*, 

n {iS&Tfc 9 , LttO. 1 n X<9^^m^h*), miiO. 5n±0/h3V* 

gre&9, 



-27- 



0 



OY, NHY, C-OY, C-NR' Y, C-SY, C-Y, -CR' ,-OY, N=Y, -NHCY ttzte 

c=y, 

R* -OH, R' -N (R' ) 2 , R* SH, R' CHO, R' CN, R* X, 
R' S i R* 3 , R' -N + (R' ) 3 X _ , R' -R" , R' -N-CO, 



cc 2 h< o-3-wH. -ec 3 H 6 o>„h. -ec 2 H 4 O )« -R' , 



R" ti7/Vtn7^, 7^*n7!l-/K ^/W^ni^nT/W^vl^fcte 
w »i 1 £ 9 ± t < *vo 2 0 0 £ 9 /h $ V >ggrefe 5] 



[c„ h,.4-a b zmt&mmt tsntz-h;?*- ?z*km- <d tc+#tt&# 

S0 3 H, COOH, NH 2 , OH, CH (R' ) OH, CHO, CN, COC l 
, K, COSH, SH, COOR' , SR' , S i R' 3 , 



(C 3 H B O )w -R' , R' R' -N | 
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S OR'-KR' , y . S i -f-O-S i R' ,^-OR' . R" . Li, 

AIR' 2 , Hg-X, T 1 Z 2 *5i:tfMg-X, 
29. SS 



[C. Hl-3- er' -a ]. 



0 0 0 0 0 

II II II II II 

0Y, NHY, C-OY, C-NR' Y, C-SY, C-Y, -CR' 2 -0Y, N=Y, -NHCY ttzU 

c=y, 

R' -OH, R' — NH 2 , R* SH, R' CHO, R* CN, R' X, 



R' S i R' i , R' -R' , R' -N-CO. (C 2 H« 0->-wH, 
-f C, H 6 0-)-wH, Ct H 4 0 ). -R' , (C 3 H 6 O )„ -R' , 



R' fccfctf R' -N 
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Z fc(i h !) 7;i/*n 7tf - h-efcS] 



mmtmtz. a cc. h l -3- lr' -a ]. ««Mftsnfc*y*» 

S0 3 H, COOH, NH 2 , OH, CH (R' ) OH, CHO, CN, COC 1 
, /»9>f K, COSH, SH, COOR' , SR' , S i R' 3 , 



S i+ OR'^- y R' a- y , S i 0-S i R y 2 ^-0R' , R* . L i. 

AIR' 2 , Hg-X, T 1 Z 2 Jo<tt^Mg-X, 
30. 



[Cn Hl"3"" [X 7 — Ra ] m 

nttffi»re*>>K LttO. 1 nJ:9/hSv«"e*)!J, m{4 0. 5n«fc5/h$v^ 
*T*S>!K attfoXlil Oi9/h*V^aakT?*>9, 
R<D£-*te 

SO3H, COOH, NH 2 , OH, CH (R' ) OH, CHO, CN, COC 1 
, K, COSH, SH, COOR' , SR' , SiR' 3 , 



S a-y . Si-^O-SiR' 2^0R r . R* , L i. 

A 1 R' 2 , Hg-X, T 1 Z 2 )oXXmg -X, 



R* ttTA"*/K TIJ— A\ ^p7^ 7?^*fttt^a7!l- 
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5$ [Cn Ht4" [X' -R. ] . *#*&£tfefc**lfc*>'f-*--:7*: 



31. 



[Cn H L + [X' -Aa ] . 



OOOO 0 
II II II I! II 

OY, NHY, C-OY, C-NR' Y, C-SY, C-Y, -CR' 2 -0Y, N=Y, -NHCY ttztt 

C=Y, 



R' -OH, R' — NH 2 , R' SH, R' CHO, R' CN, R' X, 
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R' S iR' . . R' — R' . R' -N-CO, (C 2 H< O^-wH, 
-fC 3 He O-KH, -^C 2 H« 0 )» -R' , (C 3 H 6 O )w -R' , 



xte^yj Why, 



wtt 1 i "9 *t < 2 0 0 i 9 /h$^S^&5] 



BMfcffc£«j£\ ^ [Cn H u ^- [X' -R 4 ] . C5£4>. R©#*te 

S0 3 H, COOH, NH 2 , OH, CHO, CN, COC1, s^yj K 
, COSH, SH, COOR' , SR' , S iR' 3 , 



S i^OR' -> y R' , . Si-^O-SiR' 2 >0R' , R" , 

Li, AIR' 2 , Hg-X, T 1 Z 2 Jo iU^Mg — X, 

(b) [C. Hl^-CX' -R, ] . t'Ptiikh-mm 

mUMtZ, S [C Hi. -3- [X' -A* ] „ £W«Wf£tt$tt*: 




0 
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32. 5$; 



[C. H L +- [X' -Aa ] . 

a Hi 0 «ktJ/h$^8!£T?fc»K 



0 0 0 0 0 

II II II II II 

OY, NHY, C-OY, C-NR' Y, C-SY, C-Y, -CR' ,-OY, N=Y, -NHCY ttztt 

C=Y, 

Ytt, "WK, DM. tt*, *9*X9is#*K 

R' -OH, R' — NH 2 , R' SH, R' CHO, R' CN, R' X, 



R' S i R' , . R' -R' . R' -N-CO, (C 2 0-)-*H, 
-eC 3 He O-KH, -f-C* H 4 0 )« -R' , (C s H. O \ -R' , 



R' &<ktf R' -N 
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S0 3 H, COOH, NH 2 , OH, CHO, CN, COC l , ^7 A K, CO 



SH. SH. COOR' . SR' . S i R' » , S i OR' 4-, R' 3-v , 
S i -f- O— S i R' OR' , R" , Li, AIR' 2 , Hg-X, T l 

Z 2 43<fcUtMg-X, 
33. 5£ 



0 

[C„ Hl4-(-CNHR' NH s ) . 

/N*VSR-CS>0, 



^ffijK*«fc^i:< t*>— ooaTO^t*. i£ [C. Hl^COOH) „ 

to, a 
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[Cn Hl^-4-CNHR' nh 2 ) . 

34. j£ 



[Cn Hl"3~ Rm 

n fiSE&t?*) *), LJiO. lnJ:!)^fttfc!), mttO. 5 n* •J/hiSV'* 

S0 3 H, COOH, NH 2 , OH, CH (R' ) OH, CHO, CN, COC 1 
, K, COSH, SH, COOR' , SR' , S i R' 3 , 



S i-f- OR'^-yR' 3, , S i -f- 0-S i R' ,-fOR' , R' , Li, 

AIR' 2 , Hg-X, T 1 Z 2 *3<fcZJ!Mg-X, 

R" li7/M-B7/w*^, 7y^n7!)-;K 7;VtnJ/^n7;l/^Sftli 
7;^n77/^;K-fc!) > 
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35. RJS-OHtfe!), ZLXmm^hv*uJ»P4 5 0BmXK'<fr* 

36. i£ 



[C„ Hl "3— (" NHs ) . 
n \*m&-?h <0 , LttO. 1 n £ •J/J>£V>$rC*>«K ^LtmliO. 5ni0 



«H{h^y^*-y*ai5cLT [c„ Hl+^nh2 ) . 

38. SJE&^7^0T-yCfe*, »#^3 7©#8; 0 

39. RJfcffctfsy^A' (II) 7^n-/7 = yfh7^*Vi (7h7thP 
?A«) t-fcfil, 4, 8, 1 1, 1 5, 1 8, 2 2, 2 5 ^ h=^>- 
29H, 3 1H-7^Cv'7=y?J)5 > IM*Jl 3 8 ©#&„ 

40. «E*-xI?j/-J-y f-»—:/©*ffi±fc J WBS** 

41. Rfefttfytu^T-l/X-bZ, ft*«4 0©«E^S5*-jKV7-/^3. 

42. y-JM' (II) 7^n->7=yTh7^;l'*ye (7h7tF!) 
!7AJfi) Sfcfil, 4, 8, 1 1, 1 5, 1 8, 2 2, 2 5 h=^>- 
2 9H, 3 1H-7^oV7-yCfc5, ftil&L4 2<D&W&toil—X'y-* S f 
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43. HHS^"r;v^W^'f^-r/^^-zfb9V^Wt^. NHSx^ 

45. nm&£miyu-x;v-n®x*h6. f»*«4 4wm^. 

47. -gmit ztitz-)-;?- 3.-7<rmmmo$,m* e> & s £n&unx-h^ x 

48. &m*t>ttmm$izftmtz>3>mxh^x. 
icmmi- ; 

X 

49. gXhZ, H**4 8©m 

o 
o 

53. pntft-Cfc 5, »*3S4 8<0*fe o 

54. ^dV^^ttffiSf^ffl-Cfc5, fl*«4 8O*)* 0 
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55. »£-!W**tttt2fWH"e*>*» 11**4 8 ®#8t. 

56. m&mm+wm&frhx-vhz. tt*g4 8«>*&. 



58. tf-X^B£ttT?fc5, 7©jK!>-*-tf-X. 

T 

ft. 

o 

64. UV*-iS 4 - (t KB*Wf 7 3 :/*v'|^K-C&5, 3 
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9 9 4¥1 2fl 8 Bfcmg$ttfc*BW^O 8/3 5 2, 400f 

K*S*vo^?7r-f M£"JV**-:/fcH"t-6, Jlttt»*»*WiMlsS*tffc 

7 /^^2V^|ca^$^^T^-5ffl-^flc«Ji(coIllplex structure) (CHI'S. 
^WttUi trf^/Sg^ — jRV^t-Y^— (vapor grown carbon fiber) 

VA-fVAfo MbPi. 0n*9^*v\ #*L<lio. 5mJ:9**v\ H 

(vermicular carbon deposit) -C*>3. ^frh^WiM^ft&'t'&ft. 

fc&^#5*©&**Brc©^*H**» tract **t*. 5 

(C^-V ^S8<DflSat&tfj|)|S|-Wu Baker and Harris, Chemistry and Physics of C 
arbon , Waker and Thrower ed. , Vol. 14, 1 9 7 8, p. 8 3 \C%\i^tc^fl^ 
^fl\-i^mmU^ x ¥\^Wf-Kilh^ a Rodriguez, N. , J. Mater. Resea 

rch, V ol. 8, p. 3233 (1993) **Lfe*«MiW#«t>|C»*A*l/ 

1 9 7 6<pi£ N 2tI§S> (Obelin, A., and Endo, M. , J. of Crystal Growth, 



Vol. 32 (1976) , pp. 335-34 9#ML **ltt*WJIfc»*fc»# 
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ft* ZtUtT&mt>iz£tltt%kftMtt%?'77T'< h (pyrolytically deposited 
graphite) ©^iT'it^lctjtS^HT 5. Mt-^n-hSrttS: 
ftfc^yy/WiK&tfso. lv&mL, J^-jSttKliO. 2~0. 5 

1 9 8 3^tt x KTennent)0*S#fF^4, 6 6 3, 230^ (r 

^b<A3893ii<fc^$VMS&£\ ft«l$Kti:3 5~7 0 0 hn-i, ( 
0. 00 35~0. 0 7 0 /i) ©7^^U;WA#M rMtfct #(asgrown 
)J i«k5Hr^5^777^ b«ffitf>A#£J§{ftLfc 0 LA>U ^fil^^ 

o 

mmc Wfcx-tfyyTJ^-ftTx^t hit (l/d) tti o 4 
xh<o. Ltiuii o*sk±xbz. Sfcx a^r^-coestt^^y/v 
o-^ni!) t«5^i^#<, > i. oiiXhv. ft&mat, 5~7m 

^yn^MJ/u (pan) XVbfy^ ©*^fc.fco-cK3ftS*va. ftoT, 
#(as made)j a^Otf-sff^r^-^^X'f V%mtt&mXhZ>, L 

ttbti^7r^f Fwo^77r^f Mb£* Ba(R)a*5itm^s©ffis, ^ 
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ftyKO»!ff4, 6 6 3, 2 3 0#ttt, attOfW*-*^^** 

hoKBttfrKSs, 1 7 1, 5 60f (rfttt^BM&S'Hm^.Aft 

57^7!) *tt3Htftfc-Jfc©Eft**1-« HK&KRfitf©^ 77-f H4-T 

Kttfc-&WL4^U o. l M <fc!)/h£^MIi 5 J: OAtvvBS/ttSJfcSrff 

*-#y7^7*y A4l^ftOfe*KHi-<5K4 SiMPtt, 19 8 8^1^28 
BWHO^^y- (Snyder) C>©#S#frffiigSg 1 4 9, 5 7 3^ St? 19 
8 9¥l^28Pi±JS©PCTttlSUS89/00 32 2-§- ( r7>-^V7^7' 
y/kl ) W08 9/0 7 1 6 3, RXfl 9 8 9*£9J3 2 8 0 HJR©*-* (Moy) £> 
©#B#frttiJSSfS4 1 3,8 3 7-!§\ JKM 9 9 0^9 2 7 BttJR©PCTttJ 
SS&US 9 0/0 5 498f ( ^ ^PA«^#aV*©*BtcJ ) WO 9 1/ 
05 08 9, ©^©fKIL^fcSttSo rnfettv^-fiit>*«Wi:IHIDi8IA 

1 9 9 2^5M 2 2 Bmmo^ e>©*B#fFWK^0 7/8 8 7, 3 0 7* 
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^l2«StLT*3 9, ^rrtlt *tb?>ttB«>M (bird nest) ( TBNj )\Z®L 
T<^5 ; *K»K:|aiD«»aE5!l*WU*^* (combed yarn) ( TCYj ) 

9 Xffcfe C-HtC t>*»d>t>fe"f ) M<Oty<DJb. 9 HA/CV^S 7 w zf V frtoZtlk 
mZXfaizmVX^Z ; Xtt, r*— TV (opennet) J ( l"ONj ) 

£ 5 KIEV Mi** < »*^oTV**{W»fctt#ofcXttfe&ftfc 

-^y V^tf-V (herringbone) ^HtSr*St?5 0 wftfcfc^-f v 7 
J-fVA'btorZ. (Geus) ©#B<fc«=&4, 8 55, 09 1^ (Ztltt. 

^ftit5ta©^T— ^-Cj^ftLfc(Iijima, Nature 3 5 4 , 5 6, 1 9 9 1 
)„ -tl,ibT-^fiS;S-7-/^^-ytt7 1 -7-Vh©«!6«l^ft7^^yyWt 
I^C)gffiSrW1-5-t* 5 -^:(-S(tAHf>nTV^5 (Weaver, Science 2 6 5 

1994) „ r-*j&6Lfc;fr-#v •r;?-=.-7'i>*mw\z#% S Th2> <> 

1 9 8 9#5£ 3 1 Q\zmm&tl1t-? (McCarthy) kOTfcH^ffW 

If3 5 1, 9 6 7f (r.JXl±*«W»»«flt»*AnfeiX5) tf-tfi/ 
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*5 £ t «rfi^-f 5. t y *-^-6>0*»Kfl6oT»ft:S*lfc7 * 7*y 

y 4 7 D A'ttflMtc: «fc 2>&3«c ±ot fc#Hmuifl: stvfc. B&ttlK pct 
/US 9 4/1 0 l 6 8KB:, tlMI©a^<»Sr*5(M-*Kfl:7^^y^©fej* 

tfSBBjj^ft-tV^o M. S. *^^-K (Hoogenvaad) (1994 

*9 M K-OV^-tny-fr y ±;^mm £ flit, *$®»&©§«i©fc*©;Pr^«) 

fi$S£ (Metal Catalysts supported on a Novel Carbon Support)] ) 7^7* 

y ^*j#*AjR«>«aK:tt7 ^ -/ y /HHB«rffl»-e*-f iMw-a r t «qsr«-e* 

^;IB$ilfcW^S(v:*3V^, -ry*— */— h-^yf ^^7\i. (McCarthy and Ben 
ding, Polymer Preprints ACS Div. of Polymer Chem. 3 0 ( 1 ) 4 2 0 (1 9 

90)) , ttmfcztiitmfrbmf&ztitzz. t zmm-rzitwcmk 

7 ^ 7* y /HBfflU**m& Lfco *&#«HLfcfls£*K 7i=;n:K5/y, 
±E©1«HFJfctM*frH«HJ:e«S*i-CV^S ± 3K» *-#>7^^y /w*5±tf 

-f 7*y /p*-a-fric«#< ©Haas jg,v vE3;h,T^*#, ^ w t* y a* 
is* weft * «i * * b o ferns ttasawn £ *k« -ca>« 9 . ^~ 

xtttro- if h h a»©tmttWI8fls £ ftfc 7 ^ 7* y t g« t ©teste 
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a ttH^tesn-o^^y/K bp*>, wia^fcj 

(modified) 7^^!);K £&«-f3 £ i-C&a. 

* g #*rf 5 mnommMt k. x s a» *> e> «t o x-mc&m s n-c v * a 

7 w ^ y ^SrJMti- 5 r. t t?*> 5. 

♦jmhojewwokbii-s g a 7 y /w±otrt*«r*<5«Ho y 
#$§w©3iks'j© g tttt»«fl:*ftTv^ y <{7~ x ) fr^-m t Liztowomm 

Hltt:7V-v 7-<7!J;K *;WJ}?dr-> y^f7])M HXXfPEG^m 
Ztllty j7V Mz.#t& B S Afg&O&fe&mt? 7 y 
0 2 it 2 o<Og£5;fr8rK i 9 Wt Lfe*^=ar->7 7* y P E G®ffi 
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IS 3 fijUHT 5 "y 7-f^!)/V *7 J*T?<0 Vis k.mT fry*?, is (bovine ser 
um albumin) (B S A)(D^fi^ , n7-f-/WSr*'t^77-C , &So 

0 5(4!; i?>%k<D 1 f> Vy-i—tiLy JT"*) fr (dendrimeric fibril) %W&t 
B7fiN E - (t e r t h drv'tf/Wtf-A') -L-Ui>y©#»aot 
IS9liTAo& Dtt*^77^- £ (AP) t <3-#7:7 h^y— £ (|8G) 

is i o r± 0 Gmmy 4 fr%®.m lx a p t e Gom^m^b $ g £#8t t 



[ C n Hl - }" Rm 

nf3S££-?S>!K LI40. lni*)'I^V*-e&*>> miSO. 5n<fc*)/h$^ 

R Km— Cfc o -c, 
S0 3 H, COOH, NH 2 , OH, R' CHOH, CHO, CN, COC1, /> 
?W K, COSH, SH, COOR' , SR' , S i R' 3 , 



S i -4- OR'-fr R' 3-y , S i-f- O-S i R' 2 -}-0R' , R* . Li, 

AIR' 2 , Hg-X, T 1 Z 2 *3j;tmg-X, 
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Ztetf/M^v-f- h*fc« h !) 7/UtB7tf- ht?fe5) 



[ Co Hl~ }" Rm 

(*«f» % n, L, m, R*5i^/f-a-7i«i{*±|2)t^ii9-C&?.^ R(0 

u* v * r t x» r©#* zm&\c\t cooh 

5£ 



[ Cn Hi - ]" Rm 
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*1\ -euro. SvXQfrH^WmZG+Z 



[ C. Ht-H R' -R]» 

tt5«t»)^tVNg$/itSJtt, O. 5»J:?MvSv\ »*L<tt, 0. Ik* 

:tyi^&7/g&fficD^iiiJ;:|ii-3^{;:o^Ttt, Urry, Elementary Equilibri 
urn Chemistry of Carbon, Wiley, New York 1 9 8 9 £#J$) „ 

5£ 
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[ C. H L +A» 



0 0 0 0 0 

II II II II II 

0Y, NHY. C-OY. C-NR'Y, C-SY, C-Y, -CB' , -OY. N=Y, -NHCTSfcli 

C=Y, 

R' -OH, R' — NR' 2 , R' SH, R' CHO, R' CN, R* X, 



R' N + (R' ) 3 X" , R' SiR' 3, R' S i-f- OR'-K R' . 
R' Si-^O-SiR' , R'-R". R' — N-CO, 

(C 2 H, 04w H. C, H 6 O^-w-H, -4-C* H, O) « — R' , 



(C 3 H 6 0) w -R' , 

0 

R' R" — N | , 

V 

0 

* Uwtt 1 <t 9 *t < a>o 2 0 0 X <Q /h* l«-C*>S] 
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KfljCtticSttT&SHItitt©^ 7 r-T h©$^ha»&*j*;S;h/rv^. #2 



[C»Hl + [R'-R ]» 

©Wi6t£TV^-:/tt, St 

[C.Hl + [R'- A]. 

^»5i9**vHI*/KftIt4:, 0. 5<i i9/h*v\ #*L<ttO. l/i J: 

uftv^nmsic rwk©^? 7^ httxv f a -7t*5r t 

#"C**. i!9if*L<«, Ztl<btt74 7VA>1lAJi<Djry 7 }>■©£&# 
7 -f :/!>**«©**< ifc2o#©ffi«t8itf-C^S U RV/X 

**W^**l***«0*«ft'S*!J«»*SH'CV^«i:r60'X-yf-a--7* 



[C.Hl+[X - Ra ]> 
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-f ymom&»y^ ? y ^Et©'>* < 1 1> 2 o#©e«itfT^a - 1 

7r^f 5 rtas-Ct*. »*L<i4, -fS^*.-? 

y£ -r^^hy — (Cotton and Wilkinson, Advanced Organic Chemistry) © 



[C. Hl-HX - A. ]- 

■Stent? ^yfttm JK/whT^K t^H T?fc5„ 7-r^y^ 
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7^7*y/wi3&^8fefl3iJi:£r, «JfE7 7* y A-©* 
iB**fk-t 6 ©fc+£fc«*M««3*, * t <f 7" V ;v*mtt$mK 
'S , tlSSr#JB-t-5©(cai-5S^i:Stt**5r.tlc«toT*-^y 7^7* 
y >v©*ffifc«H£fc*A1-a#lfefc*>6. *3BW©# * UMBWEfcvvfH:, 
Wl^tt»ll*©T^* P AfWBWK«©»«i>6*S. *^BJ©S'J©IS«tc*3 

0. 5«fM~IS2 4«rtB|-eS>5. 



n, L, R' *Jj:tfmfi±BJ£iBI Sit 
fll'<vy-f/V'©J:5*?S?*A'HI*M!l©#ftT-CR' CH 2 OH*tV f-a-T' 
©*HJB*fcEJfcS*a:: ttCioT^^nS. 

#38 W ft* fc, NHSx^r/Hcio TttfS $ ixtzi-J ^ a — 7tc * 9 R 
Sr. NHS^^x/wt^^i?K©T$/»i:©raJ-**ig'g-$r^fiE-t-Sitlc 

*3SWtt*fc, *-#V7^^y^©*ffi5rS6ft-t-5©tc+^^Ffl*-jKy 

7 w t" y >\> t mm s*, $ ftfc#-# >7 ^ 7* y y 

7 A 7*y /w©*BiK: , &fy6*fWBi-S©Kai-5Sl£:fr fcSH»S*» * LT^ffi 
^«ft*nfc7^^y^*-#>7^^P/P©IB««S*&riM-5©t*«ft 
JB«SI4: - 1 &£tf, #-#^7 7* y /w©^«ig$r^-r§ 

wiifb $ w 7- y w t* p /i^)«««K«3s*«5&i-5 ©k t> wan? 
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tf-o*jttt-t^±0!J>*-|CJ;ora^^^fc'>^< H2oOflftJ 

rn&7^^y/l/|B©|«Mtt***Jtl^lft)fefc*JV^Tt>'Fafl!|-C«>*Jt 
5 O K&ffl Lfc£j£lC £ o T#»#tt 6 JX5 o taft>SIMttll9e * 4>Mt R ©*# 

$ tt 7 -f v ^©#»©ss t i"*»&xmmmom& twcior^hn 

# -C* , L T#5t©* # £ ©#* fctMMtx tt^^i" S J; 5 KflS© £ tvr t> ± 
V\ a*f©iaUI!«K©*K:» *il6ttfe*«W»Cbiocataly8t)<Ofc«>©*t* 

#T*t*. d»*»5*Ht*B»fF*5, 110, 8 3 S-g-SsitfHRMWff^SlWO 
9 3/1 984 4#fc««3*VCV**. *«fflJHJW:»fco^T©MSO*WR 

-f<5ft>t>£nJ'l&V\ l 3i^^^fjtt(Ebbesen et al. , Nature 3 6 7 5 1 9 (1 
994) ) , ^5»}iOfcft©^l«S:#*.-C^5. 
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1$&8iffi\tltk<Dj:m£&1fc£tlX^5 : March, J. P., Advanced Organic Chem 
istry, 3rd Ed., Wiley, New York 1 9 8 5; House, H. , Mordern 

Synthetic Reactions, 2nd Ed. , Benjamin/Cummings, Menlo Park, CA 19 7 2 

o 

SttfcSHfcC-H (3Sr«R®C-Ht>**ih.a) ^tiS0 3 , £2 0%* 

s o 3 xi*^if «f © s o 3 £te;i! L-c^A^v'flrt-s r. t t> we*>*. sisra 



-C-H + SOs > -C-SOa H 

2 -C-H + SOs > -C-SOe -C- + H 2 0 

mmmi 

mmo&R ic «t 5 c - Hm&ommt 

W*SrS63»Lfe» »a»*fcSO s 2 0%*-Mr > *-5*ii7?*3fc» S0 3 2St 

«|Lfcl-f >^C*lC^fc;JlfflnH*»'W-h9y:/ (bubbler 
trap) K&j&Lfc, SJSS^ttfcT/V^Vfc 2 0»ffi77?^lt^Kl 
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Hg^-C?9 0 , CT?$a!iUTS£j!«mfifiJ#S:»fc o (-SO3H) * 

**(40. 1 0 ONONa OH btoR&tS&TM&b LTpH6. 0 
©0. 1 0 0NcDHCl{C±5jS»S)S^ioT**fc. 



£><P<Dy4 7V/VXy})-&7yXziKAtl1t c , HSfitlHMR (2 0cc) 

Si 

BJ&<D*.b#> 



mm 


m ® # 




tt «■ 

liwt.g 


<D 1\1 


r c 


m m 


mi 


SO.HftjK 
meq/g 


1A 


118-6OA 




0.20 


CY 


110 


15 n 


9. 3% 


0. 50 


IB 


118-6IA 




0.20 


BN 


100 


30 id 


8. 5X 


0.31 


1C 


118-6IB 




0.20 


BN 


65 


15 m 


4. 2% 


0. 45 


ID 


118-56A 


iftfB 


1.2 


CY 


50 


10 m 




0. 33 


IE 


118-56B 




1.0 


CY 


25 


20 m 




0. 40 



KftttS Ittam WBUKK. i 5 V »**lc#*3IH:**»ofc. ttg#> 

1 1 8-6 lBftt, 4. 2%<D«fiJiJntt^W*>'|^fti:-SLfc (9ttg[ 
ttO. 5 lmeq/gr&ofc) „ 0 A*3 £V6 1 Att^^yg^*^ i 
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2. mm*^\^t£^yj7y>vgim^<Dttto 

1$$;&ffittlik<D$:1R\ZieM&i?lX^Z> :Urry, G. f Elementary Equilibrium^ 
hemistry of Carbon, Wiley, New York 1 9 8 9, 

b\Z&&ftt^yi?ffilJ<D$t%%tfi'tZ>/K%£k'>~- h (hexagonal sheet)^^ 



iC0 2 t?feS 0 #6ix57-f^!)/w«iB«:C 1 -C 4 |E?IIKi8tt<5**r*#L-C 
*©Kv^KiKtt*iW*1-*. Sot, 7^^y/H*K^>f-eXH:^Stt#ffl^T 

tinfiv «T-jg©^^^ t Kfc vxg&K'gmmz^x.z rims, ft 



1 0 0 0 °c 

7^yj;U-0 > Effctt^^U/UM (RFS) + 2 



CO + CO: 
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1 0 0 o^c 

RFS + CH 2 =CHCOX > 747U/1/-R' COX X = 

-OH, -C 1, -NH 2 , -H 

RFS + &7kvW>® > 747V)l<-R' (COOH) 2 

RFS 4- fTJfy > -7^yj;u-CN 

RFS 4- CH 2 =CH-CH 2 X > 7 4 7*U ;l/-R' CH* X 

X = -NH 2 , -OH, -Aoyy, 

RFS + H 2 0 > 7 4 7*'J;l/=0 (*y-f Ktt) 

RFS + CH 2 =CHCHO > 7^7U^-R' CHO (T/Px 

b Ktt) 

RFS 4- CH, =CH-CN > 7^7'j;U-R' CN 

im $ nit ? 4 -f v ;v<om& 

3 0 0tlC#(f-C3 0^»^bfc„ *r©#T\ TsUztyom&mOT?, 

ioot:ii^-eioooTc*-c#tf, -tun 6ttm**Lfc. fffc 
TA^^a^r-c^ia (rt) tc^Lfco **ta»e>, r^^yojjfsax^^e) t 

/U3j?^16^Jltt, il»|©0. 1 0 0N©NaOHi©gj£;i:pH7. 5<r>&&*. 
-CO. 1 0 0N©HCl-?ii}S^-f5Ct(Cio-caiJ^Lfc, 
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L/C. 

^«B(iRT{C*5(t^S«^«IStfc«7K-7W^ (MAN) -C&tK 

asT/w =t y&tf: % 8 o toiSlKM A N«Jtc«-f r t K J: o Tfi«IWc«|& $ flit 

wcrt y Chummy fr&mbvRfoKzz 



•emit zm.it.7479 jwwt 

0. 1 0 ONtfWaOHiOKJSiO. 1 0 0 NOHClli: J: oT» 

-e<D7 ^ y y ;KD^«f«7 zf y /w*ffi&jttH3!Hb t g a&b 

^y/^(D3oo?WJp(•^i:o^^T3%w^M^:a^Sr4x.fco ^?nrh^7 
jWH&*l«ru62 : lcOfcOCOiCO^^&fcijUfc:. #?>*Vfc£ffif4# 

;V7/Va-^J ft it^ n Wt7 V Mt^M.^ $ LTSttte;*- U 7 j^>\Z 
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Ifjftftffitt&COlfciSfcfcfE^ttT^S : March, Advanced Organic Chemistry 
,_3rd ed. , p 5 4 5 0 

Jffi-a- (C-M) 4r^-f5rt^"Ct5. Mtt»#, Li, Be, M g> AK 



1. Fibril -H + R-Li > Fibril-Li +RH 



2. Fibril-H + A 1 R 3 > Fibril- A 1 R 2 4- RH 

3. Fibril-H + T1(TFA) 3 > Fibril-TKTF A), + 

HTF A 



TFAIi h D 7/^D7tr- h„ HTF Af* h V 7A<*nftm. 
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4. Fibril-M + 0 2 > Fibril-OH + MO M= 

L i, A 1 

H + 

Fibril-M + S > Fibril-SH + M + 

Fibril-M + X 2 > Fibril-X + MX X = 



Fibril-M + CH 3 ONH 2 • HC 1 >Fibril-NH 2 



+ MOCH 



3 



Fibril-TKTF A) 2 + NaOH > Fibril-OH 

tt m 

Fibril-TKTF A) 2 + NHs OH > Fibril-NH 2 

+ HTFA 

Fibril-TKTF A) 2 + KCN7R&& > Fibril-CN 

+ T1TFA + KTFA 

Fibril-CN + H 2 > Fibril-CH 2 -NH 2 

y 4 7V )\>-\A<r>W& 

WP^SSfSnft. H 2 ©aBK«OTT, 7^1^*70 0^2 I^Qj&L 
■pCRTKH&SlLfc. 
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# v ? * o * •em^Jlii £ «fc o u ^Lt7^w^ -±T-iag£3f fcS&S^ 

I^StD I * ($M*>7k) I'-CilPJcOO. 1 0 ONOHCliSJSSitO. 10 
0 NcDN aOHT?pH5. 0<D^*Xig?gj£-f2>;i t iCioTMfcUfc. 

Illfeg!l7 
7 W ^ y /V-Tl (T F A) 2 <Z>S!ig 
1 gOCC7^yy^5rHJ6^5©J:5(-*^kU ^LT#P 77^ = cotf< 

^T/V=fV{C«tS«l«J)SU^-v?{C < to-C^fet$tl'rv>5HTFAt 
McmmLtz, HTFA4>©5 5 y*yHl(TFA) 2 05%^>R^=fA|S^f, 

Hl£g!)8 
7-f^y/W-OH©<Sijt 
(OH«Wb«Jt***1-6»HftlWW*:) 



fO«*f»0«JWfc»« (0. 2 5 2M) *8 0tT?©SS*TOHS&BI« 
, f20. 100N©NaOH-e P H7. 50t»^XiS&i-i^ tKXoXMM 
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NON a OH-C3»S^-r 5 i 1 i o TSU^ Lfco 

^-ti^fc, ztiby uisT-ymmft? j 7)) mz? yy<?'g<r)® 



Hjfeg!) i o 

7 ^ y y yuji^w # y 7 ^ y 9 n >>r- v<dk# 
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-ttfc, m\z£ffi) 8«:iaot7?ni/7-y (Pc) S^b 

*^K:±*LiV*^©«*tt7^^yA*IB±Kjf*ftWIB**J|<3ErjS"e*> 

J/VWh (II) 7^n->T-y 

(id mttimcm-rz. co^^-vra^ooLiV* 

VOftb 9 5<> *il«»e>, Co^^-Vtt, mT (pendant) 

^^K©#ffiT-CH. C o (II) P c tt«Wfc¥ttfc»ffc$ivCC o (III) P c Id 

or, =a^^»iafi: : ?-©jSK*/i'#>'KSi*7^yy/i^BDtLo^t) tjg-s- 



*<0M©ai-5E^f4TS y try s?vx»^n^^rs v(1Tnh 2 ), 
^lo&z/htry (sh) , xtt, -ussier ? /-xtttfy svu-jft&jf 

y y*fctt7^n^T=y©n— y^Jgf: (loadingc apacityl 
ttlfy^^tpWCo (II) XtciZ-V f7i7^n i/T = >-t?l4BtV^ -&£,) 
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/v/gX&Zo, 

7^7*0^*9!) &*H3fcjB£- (7-y^r TV ^-(Waring blender)) 

v-7 ! 4>y'&, mmi 69-11-12, -1 4RV-1 9-1 mn&m 

»v*6£«Ufc©T?, jEWcl^jiMtJfcfcSrfcjWiLavafc. HfU 6 8-1 
8&tf-l 9-2(tn-7 ? ^>'^(Dfc»<DtreLfc*roM)^^fflU tUTn 

ft^ft, 51*1 6 9-1 8M-1 9-2) o 

iiPJJfiSro^JP (pHll-12) ttji3e+5^9yu:E%lctr^fe©# 



Jtt*£ti,a£i:*ij*L'0\fc. *^#y«i«rt»jfefc UT p H 7 . 5«r«Effl"f 
SiSPJN a OH©3t)R!ttioTSlJ5tLfco }SSH:^lgS9 1. lOmeq© 
n-x^ V^Sr-^-x., Ztli-Ztfjlry 4 y>-l gS»)0. 2 7 5meqK:«U*»ofc 

o 
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35f#*«©»tt«/*T , e"«SS9 2oJ:9#<1-'<*-C*>5. lot, 3o<D 









711W 
M<g) 


m 


g/g m m 


meq/g 
$ ^ 


10A 


169-11 


TCAPorph 


19. 6mg 


Acet 


0. 18g/g 


m 


na 


10B 


169-12 


TCAPorph 


33. 3mg 


H2O 


0.11 




na 


IOC 


169-14 


DiLiPhth 


119. Omg 


Acet 


0. 170 


Li 


na 


10D 


169-19-1 


CoPhth 


250. Omg 


Pyr 


0. 187 


Co 


0.335(cal) 


10B 


169-18 


TCAPorph 


1. OOg 


Acet 


0.205 


m 


1. 10(T) 


10F 


169-19-2 


CoPhth 


1. 40g 


Pyr 


0. 172 


Co 


0. 303 (cal) 



TCAPo r p hli, 7- hy^/l-^m^y^ ])>X'hi 0 

(cal) ftW.i&r-3bZo 
D i L i Ph t hfii, =y^^A7^n^T->-efc5„ 
CoPhthii, a/VH* (II) ^^ni/T-V'-CfcSo 

(T) jg^T'&S„ 

mmmi 1 

=-y>T>\> (II) ^^nixT-^T 1 

(ciorwii^S^^^yy^ 



-64- 



H!)!)yh/K0dH 2 O©'f-e4. 2mg©:7 J V->' 7w^y A- Lfc„ 

7-f ^y/PS: U U U ? d H 2 0-T? 3 [§K 1 5 y y y h/KOMe OHt 
3 0, 1 5 y y s> h^<£CH 2 Cl 2 -C3|§lifc#U -tUTS^T-CSSjiaiUfco 

:Jxt©7?n S/7=X|Hlf|c7 -f 7* y y -»-£®3fFl£ £ o T@£ 
flSLfc„ 0. 5mgW7^7'y^Sr2 5 OW^o y y h/KO d H 2 O«0tf}r®ffl 

5 07^Djy).M)0, 05Mtf>l*y* (Tris) (pH=8. 0) 

-eLTHD^affS^-Co<ofcO. enM©^- *y~» (thermolysin 

) ma<r>2 5o^?nj y h/Pt^-g-Lfco r©a^***a-c2«fiwiate* 

*, J £LT4 < CT— BfefffjgSLfc. *iia»6>, 7-f7*JJ^«rl $ y y y h/M025ni 
Mrofy^. ( P H=8) -C3 0ft»U ^LT4 0n«(Dhy^t 1 0mMroCaCl 2 5r 
p H 7 . 5 (OWffiWKO 250^^ojjr h 3 *fc. 

rfe**fc. f— *y v^«SKfagla (n- (3- 7* 



-3 1 0M _ w i ©ibi6a»t , i)O«*««Ttflr't-fl:***4ijM-a. 

SJSOfc*©Ts'-fe^igfB^m4pH7. 5©, 4 0mM©hy^, 1 OraMWaCl 
2 *Jj;0tl. 7 5MCN a C 1 T'&ofc. £jE&{41 $ y y y h/K£>&ft<ft*T?, 
5W^n!) y h;l/©FAGLA^ hj'^IlS (dHj.O't'tfJS 0%DMF©1' 
©2 5. 5mM) £1 5 y y y \-/WTyt'(1&ffii&'P<Dl 0 ngO-f— *y->V 
7^^y/Pt^-g-T5r itioTtfofco 3 4 5nmC*Jtt5R3fc*fiT*rl 
0#WfcfefcSI$in;feiEfc.fcoT*=*-Lfc. «u&»6>, inM/ 
#) (4-3 1 OM-W^B^ffi^^fflLT^ffl^lBd^iLmLfc,, 7^7*y 

/n g ^ 9 ©jsttij— * y ixvcDSn o . 6 1^ ^^-efeofc, 

^fflgai 2 

1, 4, 8, 11, 15, 18, 22, 
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-2 9H, 3 lH-7*P->7=>tf>g^ 

K i o rtufls $ tifc 7 w 7* y * 

1 $ !J !J y h/KDCHCl 3 Of 3mg©l, 4, 8, 1 1, 1 5, 1 8, 2 2 
, 2 9-?\**s-2 9H, 3 lH-7^BV7=yi, 5. 3mg©7V 

7^^y/w§ri $ y y ? hA'oawcsBftftu ^u-cx^T-en^Lfc 

o 

iaii«i 3 

•p— * y ^>*-t 0±KHJtftSixrv^5 7* n VT=yR»#7 7*y /Vfi 

14 1 o>xM(D7^7y;u@^-p-^y e/y^wt-Sftift^^KD^tJs omM© 

L 



-Z-A s p t 2 2 OmM<©L-Ph e oMe Srjg^-f 5 r. t JC«fc oTfrofc. £ 
fiMfc, Z-As p-Ph e oMettlfefi&ffl5£^5fc»KHPLCfc£oTE81 

*«[»*©&l!tl*;(> y 7A-$\ W»©£5fc» m^mtmicX^^yyr^ h 
OWtfcKLm-t&XSkkLXtZ, &.<D±>Otfmf <bfrZ> : R.N. Smith, Quarterly 
Review 1 3 , 2 8 7 (1 9 5 9) ; M. J.D. Low, Chem. Rev. 6 0 , 2 6 7 (1 

9 6 0) o-ttfc, ir^KJf W^F^tj-S) B#mi<tiX*A<$> 
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©■mb + r t -etBCft tt TtTo fc„ n^w^s* \zmmmfM>m£.-t& <o 
?-&.mm*bi&mMnzx -^ltn a oh*** h y rfv&$ i&A/fc*. 

fc t # K 7 w ^ y A'OWSF**© p H ££ft $ < ft 5 £ Tfflg»*ffiR tfc. 

•y-VT'/P^iiSJaDO. 1 0 0N<ONaOHiKJ££-e\ 



Bx. RUN # 7^yj7U NaClOa cc H 2 SO, B*IH(h) fflf* pH MM 
meq/g 



11A 168-30 10.0 8.68 450 24 5.7 

10. 0 0. 78 

11B 168-36 12.0 13.9 600 24 5.9 

13. 7 0. 75 



mmmi 5 

#po<^#t<©SJ^77^3<o*-e, &W£ft£<offim{zi:-oXxy))ikL 

ffiil U * UTilPJ^KSr y y 9 * H*a»"flWM"6 r. t lc J: or**** 
w-e&SiK »»«r*»WW*K:ff»DI*t?a#lft*.6ri:«r, *7y<ft$ft7i: 
•WA»DI**»60PhK:»l:*4it*<***-Cffofc. 7>f 7*JJ/n£r5" X 
a-pl 0 Ot-C-efeKitRLfc. 7-f!/!>A^-tt©fti;*ra»©0. lOONffl 
NaOHiglgR ^rUTO. 1 O ONfflHC HZXZmffimcXiXXfrtf 

>m&m*mMLito mmms$mttxps\c±^xmfeLft. *^©£iM!fett: 

o. 1 m^jc&v-c, !7-y^^ ^w>^-©«p-e*jft2^jg'&i-sri:i!: 
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£ 

g cc COOH ESCA, atX 

ex. ijiu m mm& mx tti^ meq/g c o 

H 2 0 



12A 1(BN) 300 70% ^M. 24 hr 0 <0. 1 98 2 
P 

12B 1(BN) 300 L5 MM 48 <5X <0. 1 JMHH 8 
P 

12C 20(BN) 1. 0 1 70 MM 7 25JK 0. 8 fttiritir 
G 

12D 48(BN) 1. 0 1 70 Mm 7 20X 0. 9 ^Iff 
G 



_ . , HNO3/H2 SO4 „ . . Mn NaS 2 0 4 ... XT „ 
Fib Fib-N0 2 -Fib-NHz 

HtSgill 6 
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* (1. 6ml) tmm(0. 8ml) <D^><7)7 J 7}) >V (7 0mg) ©ftiWiSfe 
(Ot) \£. mm (0. 4ml) fcMJOLfc. Z.<ORfo&&V>>Z0°C-Vl bftStW 

u ■gm.-enKimrmwLtzo mm (o. 4 mi) ^js^is (0. 4m) ©g^- 

«rifc*U *UT7-f^y/l/S:*-ea»' (X5) Lfco 1 0%*iWt-J- 

h!)*.M?*M (X3) U * LT*-C}fe# (X5) LT5B^t7 w 7* *) ;\>%% 

7K (3 ml) t*»ft7y^!>A (2ml) «»p*>flHMb7 -f 7* !) /t'OStiMfeK: 
, OlC-C^^-y^hy !>A (2 0 0mg) £ 3 Bfc;bl*TJll*.fc. r©Sf&S 
5 *H«*U -ErLTl 0 0 < Ct?l^M«^Ufeo KffcfcfMiU 0 
tJKUftjJU *LTpH£ft& (pH4) T?^©Lfc„ gifi-C-Bfefta tfc^, 

m®®zm®L, *(xio), **/-^ (xs) -eft^u *Lxn£&m 

7*W yi/a (horseradish)^**^-- tf&tfyT 0 !) ^$-Brfc. -fcixa^. 



H 8 0 2 4-ABTS TO) ► 2H 2 O + Ggfe) 

^*«F i b-NH 2 }^-g-$tlfcHRP>J5ljiWi-fc>fcoT^*^.5a<SF 

(BPO) Oi5^7^*/l'M^J5rffifflLT*-^>'T-/^i-7*<C*«T/V 
a— /MMlH^tSCiaMWlUfc. 5£ RCH 2 OH (5£<p, Rtt*#» T 
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y VJi/vmsm t &\ctoz., ^LT^6 0 < t:~iKj9 0 t C(j:Jii^-f5 o #*l^7 
^Vf /^^-yWifsfSrj5E^L^LT, S; t/f a -y-CH (R) OHO 

nam 7 

0.2 7 7 gW^-^V^y^i-^SrMeOHW^tCT'n-^jg^gtt^ 
LT^ffcSitrfco 0. 1 2 6 g OB PO&gfi-C;!}P;l, Ot 
»-_hi-f. ^L-Cjl^PCOO. 1 2 8 g<DBPOSrAPx.fc„ 6 0 < C-CM(C4 55^0^ 
fc, 0. 1 2 9 g<0ftJi&BPO8sflP£m\ tLTft&fcSre 0 < C(^{C13 0# 
fitofc. £^<&£J8l±-?«iIU ^LTMeOHtE tOHT?M5fc#U -t L 
T9 0t©^yt?iaiLfc, HK*ttO. 28 5g-e&ofc„ ESCA##fl* 
2. 5S^%CftB^lSr*L, mt-lt^T, B POS6L"CMe OHOtpTiS 

0. 1 gOtf-JjO"^/^ — 0. 5g©BPOi, 10g©#!) (3i 
f^^D^) (TOWtlOOO) (PEG-1 0 00) &£fi-e»ff 
£;bitfc 0 ro^-a-felSr9 O'C^JP^fCPEG^iltU *LT9 0t-ea£ 
S*5fc»fc— Mtl^fc. U -tLT^L-CiUPJPEGSr^ 

ftp EG<Di AwcH&ofcSfttteiM-S'tts r. t ic x.oxn\z.mmzti& - 
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mmmi 9 

P E GX-mSb f-zL -7<d 

Zlfctf-PtSr&jWNILfc. •*-yf-a-y©*ffiCPEG©.t5*«ltt 

SfcfcKPEG (XttteoWB) Ji©ttK*:4i8lMW5, r i fc^JW Ut, 
P E GAME 7 ^ ^ y J: 3 g ->M7y^ 5 ^QlMWUSfrPffiT 

tot, *^tS7^^y/w, temmMfcyj?])*. ^peg^^^d 

/WO, pH7. 0©5 OmM©$&#y 1 Big/ml©* h y 9$ 

m®)ZM&Ltc a #*©HfcD2flMIHMfc©2«l*, 9o©#y 7"n fuvf © 
KAftfc. HC^«fK4'©!>i/Jilfl|T/l'7'5 V (BSA) ©0. 2mg/ml© 

U ^LTl 0^|C3 O^^y^^L-^6.3 O^M-YVdra^-hLfc 

. ^-c©*Srii*«fc^rtr7^^!;/w*»iib, ^tT±a^©imi©ry a 

— h&ffLHS'K^U *LT5^p (Micro) BCA^Bf^fy7?W (fcTT 
X (Pierce) ) LT^fe* V/^S£SfcOV>T#*f Lfc„ ±»*«>«PK:a 

ofc„ PEG^^-fT'y/w-e^scwBSA^iig^-wtptcSofc^, im% 

©{TF £ N H S x^* y 7° y >- tC J; 3 ##%jfe£-©{aT©H:tS 

HBIBWl-fltfl:* ftfc 7 ^ 7* y ju y watfooM ^*®.m ltpegi;j;o 

X&WiZiMtyj :/y/K RWHSx^Ay/!) y^iotPEGti 
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mzfritmmaaiaitfcy<(-7i)A*>xhyi'4mm*s pH7. <k 5 0mM<o& 
m* y 9 j^mmmo $0 1 . 0 mg/mi-t?, tamusm^ a <o w& t a. &*<r>- 

0<$(0&-y9 Yfuy'yi/ (0LG) (DO. 2 mg/ml£>?gi£© 1 0 0m1£=& 

tic, Rxt3i<Dmm®7'y^?\zm*.it. *>;<?wztGvti:^3r><DWtm 

3 0 W&tV? vt* WC* £> 6 0 #ffl^ h Lfc. ±X<D^^mz 

frVXy 4 7 V A-£#fitU * LT±«2mZ> 1 ml U a- h Srfr U^lc* L 

L G ttN H S 31^ tvKOA— h Sr» t T P E G \Z£ o Ttfft $ tltc V 4 7 V A><D 

LXPEG\c£oXl£ffi£il1t7 J^V Mtl . OBg/iil©**)!^^:/!) A> 
©i^yWc&^T/S LG©M^fc*tt «$10%) £jfc U ^L-tkoiffi 

/WXttT $ y#S?-Xt3ZL*WSL* &tft&V>m-<Z>-nX'hZ®&\C\^ O- 

xtemi-zMLx<Dmi&im<D , %mm&mTmb Lxtstwt s» r&wissott 
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C 1 — S i R 3 SiR 3 
HO-R-OH, HO- 
RttT/I^/K 
794/*A\ CH z O- 
H 2 N — R — NH 2 H 2 N- 
RttT/V^K T7/^/^ 
X-R-Y, R«:T/V*/^; Y- 
XttOHXttNH 2 ; 



sKlW-, SiR' 3 
H 2 N — R 



xfi/y^5 3-/K PEG, 



Y(j:SH, CNNC = 0 > 



(CD I) SHSUfl-r5* H. A. *2y?<Dl5m (H.A. Staab, Angew. Chem 
. Internat. Edit. , (1) 3 5 1 (1 9 6 2)) ; *5 X XfT ^ Yit<Olt#><D% A* 
*>»SrflHt^5fc»fcN-if hn^^^W? K (NHS) fc«81-* 
7y^-yyt>^S (Anderson, et al. , J. Amer. Chem. Soc. , 8 6, 18 

39 (1 9 6 4)) amyasii/fc. 



aafcfll2o 

* ffift $ flit y A -t y /^-JMR*ft:<0«fE 
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N, N' -*jU7$-;U*M /V 

^»LtCDI ©fl^MM: t 2 ^IWSfS; $ -£;fco rwiSMffl*^ C0 2 



1. R-COOH+ Im-CO- Im— ->R-CO- Im+H Im+C0 2 , 

H I mm $ yy-zw-CfeS. 



NaOE t 

2. R-CO-Im + R'OH > R— CO — OR' +HIm 



3. R — CO-Im+R' NH 2 > R-CO-NHR + H I m 

h V T/V*/V*s VtuftiyJ Kxii h ij 7**4,$/? / -/HiStt*^ t Jiff 



R — COOH + C 1 -S i R' a > R-CO-S i R' . + HC 1 

mmt LX'Jr&WTV- 1 , 1, l-mnt^?y (DABCO) 



mmm i -rsutufc x ? tar y -^^^mtt-dmmw^^-r^^ 

HfcKJfc-fS 5. XAofcy&SrL i A 1 H 4 t.1t\t hV 7 

yj>b 3 Vm<om-ertt\Z&vX * ^C^Tti- ZZ-bftX-gZ (March 

, J. P., p. 1 1 0 7) „ -?r*vtt£fc, i?T>\>*>vx.— T;Vb<Dm.fcKi.<zX* 
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Fibril-SO a H + R-O-R > Fibril- S0 2 OR+ROH 

N-b K£jfV*gi^WS K 



1. R-COOH + NHS+carbodimide > R-CONHS + 

2. R-CONHS + R' NH 2 > R-CO-MHR' 



ZilltlfoW. (biotinylated substance) ©fcft©@ftfi#£«#-f 5« 

*««2 1 

0. 5mg©NHS-^;*7VV' 5mM©&8^ h U <7A$»j£ ( 

pH7. 1) -Cflcj^U tLTia^trfcTlfc. 200 ti\<D*YV7\-T\fV 

>** (isi caw»«f © i . 5mg) t^^y/Hcsaou ^i/ra^** 



fc^Ufc: 5*©jJMW-|»!>*A (pH7. 1) , PBS (0. lM©«»t 
MJ^A, 0. 15M©NaCK pH7. 4) » OR I GEN TI, 7 3'"fc'f8MB 
(IGEN, Inc., Gaithersburg, MD) 4o«fctfPBS. * h YT WV7 4 7 
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2. 2 5igWNHS-x^f;l' 7^^y^Sr5 0 0 Atl«5mM©^-^ h y 
?A$«?£ (pH7. 1) ©^^O^jS^StfO-SU *LT±S^4ri§Tfco 
7^^y/W^5 0 0Mlc05mM©^-f hy V&WffiW. (pH7. 1) ©f-Cig 
fiSEML, *LT2mgCDTfcf^y (f^, A-9 3 9 0) HttR 

»^ t feo< ofcr if^y^ew 3 0 0 n \^m^it„ z<nm.-sm*%.m.x~2%f 

HEMES*, 4 0tf-iif?iSU *LT*fi-CMfclBttWa*53tffc. 
y^trlml<0 5niM(D^^hy !7Ai®»^ (pH7. 1) "C4E, t LT PBS 
tt»«T!2ia*»Ut> 7-f^yA'*rjm«i"5fc»K2 0 0|»lOP 

BS$«®'NaSsiS$*fc 0 

hy^» 7-f^y;H*. 1. lmgfiONHs-^TVv y-f^y/p (rtf 

II(pH7. 1) tf-Co<ofcl. 0 6mMOhy^»^(D2 00M 1 tSr 
fi£U *LT£fi-C!6. 5«f|«I|gNE**Si:i:K±o-Ctti4nfc. t*i*>e> 

3Bfc«2 2 

y 4~fy ;p±<d h y ^w©iBWStt*©»s 

h y T'WISSRL-BAPNA (N a — ty^yf/V- L-TVV^-V- p - 
= hn7-!)y) tS^-fSrt^-cf „ *UT4 1 0ninO3fttr!aiRi-53tftft 
£**8cfflLfc. CORlt:©fc»©ry*-raHWRH:. 0. 0 5M©hy*, 0 
. 02M©CaCl 2 , pH8. 2X-hitc a KJ&te 1 ml©^©*"?, 5/tl©L- 
BAPNA^hy^gi (H 2 Ot©3 7%DMSOOtp©5 OmM) i7yt^f 

g«?KiiBi«p©i o~2 5 n g © hv ^^yy^Sra-a-rsr ttcio 



y^S9 5. 2 4AtM/^-C*>ofe 0 r©jj£*ii, Tyfe-l'^#T'ei<tMOby 
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S„ tioT, 7^7'P/Hg^t)Offitth9/v'yfflitt8. (Xtt 1 

9 5mg) T'feofc 

HttW2 3 

59609 2 7 (TIE) KBBfcSixT^S J: 5 ic^^uy^r^vic 
oTSSSg£ixfcT$/ *— jKWVf-a— y (CN) ©0. 112g^ 50 
mM»EDTAS:^W-r5pH8. 0©0. 0 5M©$IH- h V V ^MffiWiO 2 0 
mlOtfWKSSiirfc. i © £ ^ 7 > V V (Branson) 4 50!7?h 7*n- 

WTibofc. ffi^L^dSe>, SB^©«f'fcrA'=f>'*3 0£!fc*&A//!r. 5 0mg 

**b 7 O^S^^-Brfco #e>*xfc«-**£tfy hBl7^*-"C«iIL 
, «tK"C2EI, DItK-CKhJ. *LTil*E t OHT?2 0i5fc}tU *©:£T£ 

*-©*ic;UK ^ Lt-(ftKiSLfc, fe«ttfil*0. 1 18g-C*8. «* 

MbSttfe-t/f-a— -f<K>l Omg<D^Sr 1 0ml (OD I 7k©f iOS^St 
flyS"?®*;**, tLTO. 4 5 / iin©^n>'^ffiiiLT:7^A'h:t£-7 5' h 
SrfelSLfc. -7 5/ h«»*X5gf f ^-^-©«f»K:j(Mlbfc*KESCAK:J:o 
T^tfL, tftttO. 4 6 %©«««& 1. 6 9%OM*SU ^ai — /H^Mi 
C N^©fi!c5>i LfclEfltfsWBiS iifc. 

HiSfl)2 4 

/HW« £ ftfc # - # / ^ ffitog-g- 
^§(7/V7rA- 1M'(Alfa/Aesar))2cmX0. 8cm£, l&©3 0%i® 



. &Jt£&©*8Hc8SB2U * L-c*vf * y v9 KM^tfJMm l o#Pfl 
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3MbLfc<fc5*t?lM«>8£i&<7>1'"C-0. 35V vs. Ag/AgClHl 
. 4 5V vs. Ag/AgC l *-COMT«ftfl:*ttfcl|«**fc. **t!&»&, 
JK^*V7K-CJ5EV\ ^LTSfelftLfc. 5cmX0. 8cm©/h 

7 Astral* 3 O^Pfl/^v J -t-SrttC < toTii^ftL.fc«*E tOHOl 0 

N (CN/SH) i 2tf£>Au£, * LT<&#©il<754>l£ 1 K<DA u t , f-Or— 

fc. ^©tWmAr^^n-^y^Otfcfrofc. if£A r T^S^U 

. **>6AutWSrBi9au E t OH"C3B2fe»U afcttMU * LT#& 

CN/3if-^^r?i/*J±tfCN/SHK:«*nfcAufBKftt % t&3£«^- 
KtRtt (SEM) ICtoTltefcUTSffiiOCNO^rifSrW^fc. 4 0, 00 0 
x tfflilliCN/ S H(C@^tbfc«® ±K^*4 JifcC N©#£&* Lfc*s, 
CN/xfU>v?7 $ V'lcilSiifcAulBtW'CttCNWRftSitft^ofc. 

H«Sgil2 5 
TX/V4 7VAfrb'*l"{ 5 h'74 7 

rx/y^-fVM-immmi 3K%oxmmLit 0 zfifrb. rs/^^y 

>V (6 2. 2mg) h !J (5ml, pH7. 2-?5mM) ©f»-Ctt 

r©7-f^y^®»W^ ^/W*^^W$5?/W-4- (N— v 
H'U^f/l') -flA-tf^U-h (SMCC ; 28. 8 

mg, 0. 6 6 5 ])^e;u ■ tfT*, fefej£No. 2 2 3 6 0) ZMtUZ. £ <£>KJ&ii 
-a-^Sr^ia-e-gfeS#Lfc 0 7*:/yyUfc*fc**,'--A'-eiJ6J*U 

y/v©#&*5MBLfc. nfcsy^a-fcfrranwDTi^f s k (fciAtf, * 

W-SMCC, 4- [p— vWS K7*=7l>] g|f^^->W?v';V (S 



MP B] , x;u*-SMPB, m-TW? F^A-N-t Ho^^i' 
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mmm2 6 

*»i»H*1n^;f y/^fc*iJfot©CD I fc©Rj&«:CO a ©a5£#Jl: 
tf^-CfTofCo -tro^-Cx :^7!) £ 8 0^1 OfflR^PJtfJiKy a^wy 
^y=i-,w (^fi6 0 0) 2: MR 2: LWMWNaOE t &t>oTKJS;$-& 

r 1 oo c cri£j*ufco 

3Stfc01l2 7 

^/W^^-Ci-tl^^^fc^^^y/W (1 7 7-0 4 1-1) 

^p>ror $ v/r 5 :ft*#«>ffii 

t7A^ h -y/<— (serum stopper) l>tz 1 0 0ml<0RB77^^O t P"C 
»W 2 Oml<F>mfcV**^<D*\C. 0 . 242g«. SSttttrcttfl: 

^Jtfc^-fT'y/l/ (0. 6 2meq/g) 2 Of&^/WifPJWN- 1 

Kn^^^n' (0. 29 9g) fc^D £4lRlEvv(\ 2 
0 1 - 2 - ( 3 - *J-)V7 5 / y a f /U) 5 

K (ED AC) (0. 5 10g) Sr*D^ * 2 *|H|ffiR L,fc 0 
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iTofco nhs -e«tt^*iifcBWfc7 7 v A*>tom*N* Sftfc 6 %it*(rs 

<5vvCl 0 0%X'hott 0 

10 0/ilO^f^7 5y (en) -SrlOmKDO. 2MONaHCO a Ci 
®^<7?ttC*^fc„ (HOAc) *Jnjt"CpHft8ifi<kHB*Ufc 

„ IUWti9iii6, NHS-eflHtft*ixfc»fls7-f^3A' (o. 3io g ) 
5r^nx.> J ErU-Cl^lH®©§*fc. il^D© 3 0 0 ;i 1© e n i 30 0/il©HOA 

c*»:i o^W-cjp^fc. ^*o. 4 5M>Ky^*yJ8iT?«iiL, N a H 

CO a iS*$U 1 %©HC KD1 **J±tfE t OHTUHl-ffi^bfco 

jSKioTSffltT^VKMUfc (1 7 7-0 4 6-1) . 

r (DT 5 7 ft 7 ^ ^ y ;KG F /N H 2 ) ro±|C#|E-r 5 N W»SrS*fti-5 fc 
fttESCA^ofc. 1 7 7-0 4 6- 1 <DE S C A##ff*0 . 9 0JS^-%<D 
N&^Lfc (1 77-0 5 9) . ^.<ON<Diftl1£tf<Dlkifi, Tfti/? 

fitftfiOSKioTR^ftftirilLfc. ESCA5>flf»4^*5^«iat)ro0. 9 1 IS 
-f-%<fc, 1. 6 8H^%roFSr^Lfc„ rftttO. 3 41S^%<DN^T5 /fl27 

O'OXT/lrtK^OSoOFJo 0. 4 5Ii^%©N© W</W*g-NW 

ttNHS -pf&ttfl: £ ttfc 7 w :/ V Mz X 5 N OTRfS^ 6 # JlffcK V MR^fcJfflR L 

E S C Af*-*a»b*ffl$ftfcB *T5 LT#£-f 3 0 . 3 4«(^%©N 
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mte®\2 8 

£>75/g (^r<D^/i< th lofit-Bo c^SBZOi 5*SliioT«» 

ffi a £ =f Air 9 a mmv&±\c b#>XhZ®M LfcjfctStf 5 * ««i!4© * tc 

Sbft-Cjg-fffc, ^tl^b, 'fy^'fMnD^-h (9 15/iU 7Sy* 

^©IBklN-b o c-1, 6-i?T%/~>*-V->'fflfc&. (1. 9 4g, 7. 7 
Sy^V) Sr^nn^ (lOmL) tlN©NaOH (lOmL) ©KtC#E 

/^y-zwtr^y hSriiLT«iflU ^ttN-^f/W*^ (7 5 8 /iL 
, 7 5 y*yu) SrflPxfc. 

7>f^yynrjp^fc 0 a^««r i B»nom t jeattRuwufc. *n*»6, atii 
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;l>%i??uujl?y, *» 0. 1M KNaOH, Rtftk^lfifclife 

£ (HRP ; 5mg, trr*) irSJ^$*fc 0 7 ^ 7 y /Wi&fc < 
irfMIKioT) , {tff2aiHJ«(C, pH4. 4, ©«P©H 2 

»ft«2 9 

# v&-cf t^t $ nfc 7 4 7 y e> © 

HJfefll l 4 © ± 5 !4GltLfcfttflM:7<r 7*V A**qfttJMB**-CS>*** 
v©*tc*7y{fcLfc 0 a»L**sb» {t¥*»*©*no h jxf^^t 

JDX., ^LTO. 5 ^©iL mt>"t>©DABCO<0 5%ffi! 

fR^ic«inx.fc„ £©*«Efci«anKj£S*. ^©«tc7^7y/v^itjgicj; 
oTHUKU -?:bTv?^*-y->©>F-e«fe#Lfc. 7^/!);^5" IST'l 0 0 

S i&±t*F©*ffi-£fil;io^-C#0fL;fc o 



-ftDU»#©«fi©*i:«) 
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BSCA 9t If. St =f% 



Jfc ft 



g T g 



S 



C 



N 



0 



Si 



J&gAs 



98.5 



1.5 



&£g&^ -COOH, C=0, C-OH -- 92.4 - 7.6 

mm 



-C0NHC 2 H,N=0C 6 P 5 -- 97.41 0.91 - -- 1.68 

mmm 3 0 



* 6 £jjWMiESCAfcJ:oTaWLfc. # 



H t N-CiH«-NHi -C0NHC 8 H»NH 



99. 10 



0.90 



fiyi 



-84- 



ESCA 9t «f, m 



B g ft 



S T 1 



s 



C 



N 



0 



CFuCHaOH 



-C00CH 2 CF3 



NOT ANALYZED 



PolyBG-600 



-C0-(OC 2 H*0-)H 



NOT ANALYZBD 



HO-C 2 H<-SH -C00C 2 H4SH 
Cl-SiBta -COSiEta 

mmm 1 

1 0 0mlCC>AJ£7 7^3O*T?l 0 g©N, N-^x.^/VJ.^/— /VT$ V ( 
8 5. 3$U*/U) £1 Oml ©^StM*/ — /Wt^bfc. -til^fes 2 0gCO 
3 ^-ft^fvw (1 2 7. 9 55!) t 1 Oml ©feM * / — /KZ>*S-&&£ t° 

"W^-*— Of-C-lWe*l**fc. 3 3%JR*-e, (10. 3g, 3 

7. 7 $ y*A0 ffftbltft. 



X£&*tL;fc2 5ml©^W— h>'(Wheaton)^V>J&T^^f-U'— faV /V 
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TVKOif-C, 10 0 mgCD3£i&;&/V#* £-71/ 7 j7 l )fr (7-f7*!J/HgMi»>*90 
. 7 5!J*/WOCOOH) Sr2ml©ffi|7k^f-^/WAT5 Kirft&U -©jg 
^5:6 O^WiS^^JlLfc $5>(C2nil0^y^*:>'l'AT5 K> 3 9mg<D 
=f->v-T S / t?!J (0 . 3165!) ^W) &tf5 0 1©JV y/n tf 
^*yW5p^-r 5 K (0. 3 16 ?y*;u) 5rSJS^T7HCJPx.fco rwSJ^jg 

v>K (0. 3 1 6ml) «T^T/HCJD^, ^ LTKJfcSr-lSrfTofc,, #P>*lfc7 
W^U>'W5r2 OmltO^^^/WAT $ K-C31U 2 OmlO&fc^l^-CSlH] 
, ^*/-/u-C3[Hk *LTg&l;:fl^*V7kT3|§]ft#Lfc 0 £j£%£Jf£ig 

j§jgffll3 2 

^v-Jk^T/W^^V (BSA) ©^cv^77-f- 

6 Omgtfx 2 -^^/wr $ /^/vt $ v^m^Ma^f^if^'y^y A 7* 

D/UiUOgCtyxfy^^ (Sephadex) 0-2 5^-7 7^^)1 ( 
7 7)\^r*sT (Pharmacia), *?:n-:rV. I7^f"7«) £ fc-^-TS*^ 7 

cmX3. 5cmCr)*7i»{C^EmLfc„ * 7 i» £ 5 mM«D$$T- 9 A$®f£ (pH 
7. 3) (OmmO. 2 ml/#S- ■£ otffil: L/c„ *7AI:BSA (0. 6mg, 
Jft^VTkO. lml^tf) ^JBLfCo *7A^5mMOfi?K7-hy ^A«SiO 
. 2ml/#tc:i:o-agW£*, *LT0. 6ml©#jlj££il*fc 0 iffl^7^ 

!)^A (pH7. 3) ©f©lM KC 1 ZMtLZZ. t\Zi.^X%&B S AZ® 



Hffiffll3 3 
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^iltffTVK/S: V (BSA) O^D^h^77^- 

loomgro, 2- (2- M)a:^/ur§ yxh4f-» yv-e«fi6$tifc 
mmt *-&*r*5*«:*? y fc^ia-c-ifc&aLfc. #bftfcX7 y &fi&icm 

<0*7A{C^«Lfco *7A5r«itjiO. 1~0. 6ml/^5mM<0jPi?7^hy !7 
(pH7. 3) -CJpflSKLfc. *7AlCBSA (2. 7mg, Afcl"^* 
0. 2ml CD*"?) SrSSKLfc. *7A^5mMO^^MJ >7A<D«tS0. 2ml/ 
£fcJ:oT*tii3tf, ^LTO. 6ml©#B££*«>fc. gUiT'o y<(-M*U 

Ajg»&-mt> tt-^* 7 A*»fe*a SiiAv^ t Sr* Ufc b, «jtt 

Sr5mM©«IK7-K!; !7A (pH7. 3) CD*© 1 MCOKC lKIIES Lfc 0 #7>B 

1 9 94^12^8 0l^tbS$nfc*H#WtBSf(O 8 
/352, 4 0 0#fr#J|R) fcio-CfcttSft-Orfc. r*tfefl:*tt*ifeH:*0 
*5ft*A*r*1-« ; (1) (ffi«8©fig, ffi«*i§ttg*fci*frS 

. (2) ttWIoMi (fci*.«» RflstfcooH, 

CPH, *Sj:tfCHO0£&fcM-&) . 1^777-Y (fcfc* 

*-#y7^7*y;w; /N-f/<— r^-vtt) <D*®®mmz, ir^yr^v^ 

*«r**uT«a*ii5. *ttinwfe»iNR »iT97T^y 
R«*fi'5fc«>K« : *-c#**fr (ax, ph, :&ax> fc«a$$*L5. 
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fc»K«F«-e*6R«l*DI|0«K» »»tt«ia«*fcJ:oT*-#^*»6l!t** 

gam 3 4 

TV>5 (F. Peter Guengerich, American Scientist, 8 1 , 440-44 7S 
TfF. Peter Guengerich, J. Biol. Chem. , 2 66, 10019 — 10022) 

Kb *'>yWkttinbfl:*«*sjRfc i ot#4>6«*8 r S <fc 5 

4 5 0 s f4ffi^«jfcA¥WIB-e*)5^, ZO^-rtifr&X-tfyi-y 

4 5 0 sSr^WUfcys/ hJJTttWttfc-ttfc-fy^a^-M-^r. £teiW>fc. 

2W<OyyY ( rjtfkfflj ? „ J.) irtt^ h * n A p 4 5 0 tf*0>X9l*ftJft 
£<£Z>1t$>\^ %ht><DW$fc'$ , 'e7x.;*\f9->\> (lg/L, pH7. 0) 
SriaiaS4tfc. *J©2#©?s' h ( r*tHBj 75>h) KB, 7 
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2g#J® ft <D3:ifc •£:#{$: Methods in Enzymology, Vol, 2 0 6) 

otf h*n2>,p4 50 s 5 *ny-Afcl||tl,fc. 

4 5 0 s Sr^7 7r-1' htt^-sfiytSSJtfc. ^©^tH:, 0. lM©h 
y* x 1. OmMCDNAD PH, 0. 0 1%©NaN 3 , 1 OmMcO^a— 6 
-**7;c-K ^=-^-6-*^7i-h ft KoW — i? 
h/mL), P H7. 4, Sr^#1-5, jS«SPJ"Cft! ! ai«F*©»»©«p-e, 5mg<D7 

^yy/w ( ryu-^j ip*>^fti{b7^yy/wt tcoohj sahmity^^ 

. NAD PH«f h ? n A p 4 5 0 s Ofcft©iMi Lrat§tlt*3 !) , if 
-tffci:, (NADPWf^nAp4 5 0 s lC<fcoT£G££ftfc4§£i;:) NAD 

p + *^nadph% s^-r 5 it #>\mm s tvfc. ji-a-^sr s * n js^w <d * -c 

, 1MCDHCK lM©NaOH« 0. 0 5 %<D MJ h 1/ (Triton) X-10 0 
, 0. 0 5%roy^-y(Tween), y^y-^K S^lMCNaC ltfj£<a 

U tt#»{c« ; ?y^ ; 5'®^ffl$^/ < e^ofc) o 

t K n dr ^vga* 7 w ^ y A-*B±K&A $ Mt<Dii>if 5 6 * Id 

7^yy/^N-FMOC-^ yn^i/VtSJC^-frfc. SW^yf ©7^^ 
y^ (ttfiBtllgUB) (#*1. 5mg) «\ 4. 4 5mg/mLOFMOC-'f'yn 
-f^y, 1. 5 4mg/mL(0^y^/wr 5/t^y (DMA P) &U«2. 6mg/ 
bLOI, 3-^^n^-y;^;H|?^?K (DCC) Sr^MTtSftiiDMF 
©»t©3 3 3-v^n y y hfrbRfcZtlt. (aMEc 2 0 

7^^y;wsrDMF, tf^ys?:^ y^y-/K dmf, y 

9J-)V S mtt^lsV (#6 0 0j»L) -Cjjfe^tfc. r<afc8M®#£3[Hl|ftiJ 

iSLfc, ff^Lfe^yn^i/yicii-rsr^yig^cofcfcic, y^yy/wsr^ 
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*W3£3f (Galbraith Laboratories) (^i/— *N J vt* KVKKnoxv 

iiie)^) tcstofco f&m*jyvj->><nmz.m<D4m<oT$ym*M J <btitz 

4 5 0 s^7^^y/^WI8^tfc<D^if5^^1-5r t^-Ct'S^ofco 

HffiglJ3 5 

* h- (GENTEST) , MA')H*^-y (Woburn) &) „ f h^cAp 4 5 OgiliK 

Ap 4 5 0 s fctSffcUfc : CYP 1 A 1 (ftfeIE#Ml lib) , CYP1A2 ( 
1I#M1 03c) , CYP 2 B 6 (ftfei&#Ml 10a) , CYP3A4 (U? 
**-i?£^tJ\ &gl#Ml 0 7 r) o SJ^^(C|4MgCl 2 (0. 6 7mg/mL) 

7^yyyWt*fe^3, 5-^=hn£«.#& (DNBA) tOS&iCfcoT 
tT-ofco * y ^ y y^liN-FMOC-^ y i/yldo^TiiBKtftW Lfcil 
<9\cn<>1t 0 DNBAir©S£©tC, 7-f^y^SrDMF-CflG^ U ^LT^ 
©Lfc (*^e-^Lfc) DNBAf46MWHC 1XB:4 6a=y h/ml<D7?lf? 
x^T7-f (S^t) ^ffiUT»7K5WSfLfco #Mfc$ftfcDNBA©##rW: 

Mfc5mmm<D&<D 7 4?v 9 haz-cv^s ±a*©H p l c##f i- io x 

ftilt, ^^tVfcDNBAroHPLC^flffi, Vydac C 1 8 itft^tfr* 
7A («4jK#2 1 8 TP 5 4) SrexLfc^^-^-XdfatersjHPLC^v 1 
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At?, -5-UTO. l%cOTFAtr^1-5JK-Y^>-* (J&&A) *>?>0. 1%<D 

mmw3 6 

^/w^-df-vy— if -hm Lt©7>f zfy wgmvc 

rtve>P^©fc*roSR-C&5^fefe3n^V^i:§:^LTV^c (J.S. Dorick 
et al. , Biochemistry (1986), 2 5, 2946-2951 ;D.R. Buhler e 
t al. , Arch. Biochem. Biophys . (1961)92, 424-437 ;H.S. Mason 
, Advances in Enzymology , (1957)19, 7 9 ;G.D. Nordblom et al. , Arc 
h. Biochem. Biophys . (1976)175, 524-533) „ ^>VJr$r*s#— if 

i//i'm$:mA-V%Z>fri??fr*Mfe-rZ>tMz, 74?})^ (llmg) Sr. 5 0 

mcommi-h]) v&ztt-tzmwi a. 2 5mu p hs. o) o<p-e, 

77-^^ ^viT^is?— M (2 0 0nM) ijB£U tlt'^t Kb^7 
•^/V'K (15mg) & % SJS©*D3©3l*|IJOM(!:5aigT?, »x.fc„ ££tt£(&& 
^«rW^W(^#a ! ^^fc4 < t;-C^T?5^KfTofc 0 sjt&m. 7^yy^5r 
TfC, 1 N©N a OH> .RU^fc^l^ (#2 0 0mL) "CifcfrLfc 

. *HiR^ttHft^Sttft$nfc^^=3r^^— If (10 0t-e5») Z&RLX 

^cDy hffl3E@T (Robertson Microlit Laboratories, Inc) (N J W^yy 
— If ft 7 >f :7* y 7KD * id t K n ^/V-gSr^A Lfc TNfe 6 5 i: V * 5 t> 
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10. mmmyjzfyfr$iffi^<Dn*&%iy3ttMc£<3x 

#rt3£&£j&&l;i^Ttf>-COOH. -COCK -CN, -CH 2 NH 2 , 
-CH 2 OH, -CH 2 -, ab^, *fcttHC = OSr^ri-§ 0 rjibtt&roK 



Fibril-COOH > _LfH#J$ 

Fibril- C 0 C 1 ORttffffl) + HO-R-Y > F-COO-R-Y 

(Sec. 4 / 5 ) 

Fibril-COCl + NH2 -R — Y > F-CONH-R-Y 

Fibril-CN + H 2 > F-CH 2 -NH 2 

Fibril-CH 2 NH 2 + HOOC-R-Y — > F-CH 8 NHCO- 
-Y 

Fibril-CH 2 NH 2 + 0 = CR-R' Y > F-CH 2 N = CR 

R' -Y 

Fibril-CH 2 OH + 0 (COR-Y) 2 > F-CH 2 OCOR 

Y 

Fibril-CH 2 OH + HOOC-R-Y > F-CH 2 OCOR 

Y 

Fibril-CH 2 -Halogen + Y" > F — CH 2 -Y + X 

Y" =NCO" , -OR- 

Fibril-C = 0 + H 2 N-R-Y > F-C=N-R-Y 
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-xy&^ix Lxitmnx-hiit. 

y ^^xv kp -r-ojei 

SJSW^fiia5i^$*l/-CV>5. WiaH-hy^A (5ml, 0. 2M, pH8 
. 6) ©^©7? /7^^y/V (90mg) ©SHB&l;:, i?*df-^^ (5ml) 4><E> 
N a- N R -^-t-boc-L-y-^ N-tKB*^^VW?H 
*r)V (I2 0mg, o. 2 7 5!)*;v) Z<D&j&m&®$:£®.X 

-mtw ufc. tert-^h *i/%>i'-$=./\<x>&m Lft y ^ y 
e>, t e r t-^h*^*/m?=/u-efiWLfcy s?^7-f5'PA'Sr» m\m-^ 

V (5ml) tOh^/VtDSi (5ml) fCioTg^^BSM&llLfc,, 

* LTJISftj* Lfc„ »ijjJ:(«=5?x* u- -> 3 y ^ y 

y^zfVMty^z/V^l gS9 0. 6-r^^n*/KDy ^VSr^U, SR~^ 

ttU t LTiH-^^ i/-> 3 y© y ^V|j;7 -f 7" !) ;n g S 0 3 . 
u*;w> y 5 C t *m Lfc„ 

H$iflii3 8 

■b/Vi$**s\/- Y%9$fl/ h*y -^-©®tjg 
•H—^-j-jf-^—f (cn) ^r^-r^jv^^yy-Y^Mf^Y^-r 
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-tt, 7S/^^h!l n hJJMt (NT A) ©a»*y^9^ 

NTAggi 

NTAIWfa!) (Hochuli)^fe (E. Hochuli, H. Dobeli, and A. Scbache 
r, J. Chromatography, 4 11, 177-184 (198 7) , *0>rt£l4#K 

CN/NHSOS}jg 

CN/NHStt^|g^2 OcO*fe|C^oTiS3itfco 
CN/NTA<P8iig 

2 5ml<£>0. 2M(0NaHCO 3 , pH8. 1, <D*p\C, 0. 4g(DNTA- 
HClSr««PUfco pH£7. 8*t?tif1-fc*(ClN^NaOH5:JD^fCo 0 
. 5g<0CN/NHS*rJP*.. CN*^S*5fc»Ka^*jfi*SE«BlU 

>Tn^M±-eMiiL, ^LT^/i^-J^ pH8. l<&£lfe!itfWirC2!§] 
, ZLXD l7KT*2lHl^LfCo fcfl|i$*lfcCN£2 5ml(OMe OH<0*»CfflW 

CN/NTA/NTA^Sia 

CN/NTA*NHS?Stt3:^7 i /WC*f l te>fbL^: e 9 Ot^t-^yO^T 
0. 3 8 6 gtf>CN/NTA£3 0£«*U *n3S*b 3 OnlOfl*^***^ 

C>0. 4 gON-fc Ko*^^VWS K«r, ftV>T0. 6 7 g£>EDC£Jn 

Lft Q mft*2 0ml©«*MeOHT?fti*U *aBfc^tt*ftfc. @#£0 
. 4 5j«m^>f n^R-eaiBU MeOH(D*fcSH»S* % JtiiU ZLX 

0. 2 g©NTA*5 0ml<D7?^3»CAJl, * LT 1 NOT a OH<D 1 0 jffi 
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-Cj&RLfc. 20mlCO9. 2M©NaHC0 3 , pH8. 1, ZtiUZ., *tl^f> 
, CN/NTA/NHS^^TSrJOx., LT^5r7°n-y y ^-^-T 
e<jBW&#ylLfc. Jg-g-^Sr^iB^. 5ftWJ«. ttfi&SftfcCNSr 

o . 4 5/ni©wn ^^-ejgi§ u mmtmwiX' 2 u d i *© * 1 

CN/NT A/NT A/NT Ag>8Kf 

±IB#li^oT, iUnoU"<>'KONTASr#Jquyt„ 
CN/NT A/NT A/NT A/NT ArojSjitit 

ifSfWK^oT. iltaeDl^l'ONTAfcttJqLfc. 

NTA#Jjffl4o©^i^l/- ^3 ©tW (jfolOmg) £lOmltf>D 

l*o>t»K:ilB#«««KJ:o"C«ai**, *LTO. 4 5nm<Di-Juym-?m 

U ^LTESCAtCi-oT^ (N) tCO^T##f LTNTAOtlttA&^L 



fc 0 *S*HtTE0>*te*r. 

g Pt_ E SCA1CJ:5N% 

CN/NTA 0 
CN/NTA/NTA 1.4 5 

CN/NTA/NTA/NTA 1.8 7 

CN/NTA/NTA/NTA/NTA 2.2 0 



ggjljg 9 

*— *?5*-f yS/» ^Atf*^--* (HRP) Sr&^ffiKtgofcx 
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•7u-^yj-7V;v (0. 4 9mg) , 7V (0. 3 2mg) » *— 

■^l/-i/3y©!J^>'7>fy!);l' (0. 8 2mg) , l^i^^ayiO 

y^A (6 0 0/il> 0. 1M, 0. 9%roNaCl£ 

h'j^A 3^^^y-hi^»?g©tfroHRP^ (4 9 OmK 5. 6mg/ml<£> 

fcLfc?^ (1ml) T?i!fe#Lfc:0. 9%©NaCl^t 

1"5 1 0mM©NaHCO 3 iig*$u pH9. 5 ( 1 Xft»ffl8ffflK) -?7Hk 1 

xft#/Hia»»o*<Do. i%<Dhy hvx-i oo-cshk ixmwmtm®. 

©<F<D5 0%<D*.?-\/)y!r9 a-A^3I. HR PWJS1£gf±i§^bJ<i&i§$ ( 
10nU lOdUX Y y?m&) iSi^ll-^y 7y-fc<fttMR (5 0mM, 
pH4. 4) <D<p(D2, 2-T$Vtf* {Z-x.<f-A^V/?-T-/9» -6- 
^*>-gg-rv^=<7Ali (ABTS, 3«1, mM* hs/^&ifc) }C£oT, 
4 1 4nm-C^Lfc„ Lfc : 

7>T^jJyW nmol HRP/g, 7w^lJ^ 

TV— y7^7!)^ 3.8 2 

F i b — NH 2 8.58 

F i b-NH-L y s 2 8.09 

F i b-NH-Ly s (Ly s) 2 2 8.30 

F i b-NH-Ly s (Ly s) 4 4 6.2 8 

12. -irfgtt7^y/w 
d»i»<5-^ffitt^yf-a-^tt*jR©^fSr, fcfc, l : i<DflSt*i»*-e, * 

14 0 
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N n -CBZ-L-U^ 3L7s"r;V(D<£$L 

RlSNS^ttHTfc^SixTV^o N E - (t e r t-^h^^/l/^) -L 
-!Ji^^ (2 g, 8. 12^ y Sr^*/-^ (4 Oml) (4 0ml) CO 

ttiftWU ^tThy^^T^^fcioTpHSrStcflJSJUfco 
(^tfjfiON- (^y/-T/^^r^^^/U— ^->) *i^WS h*<omR (2 
0ml<7)*<£>, 2 . 4g, 9. 7^])^) Sr. ±IEft^»Kai^, *LThy^ 
^T5V|C±oTpHfc8-9K:||»Lfc Q EtfW^ Lfco «1K 

SrBKISJSC ioT»*LtiN a - C B Z - N B - (t e r t-^h*^*^* 
^/V) -L-Pv?^#fc 0 N a -CBZ-N E - (tert-^h^;^ 
AO -L-y^^^rO. 2M^»th!l!>A (4ml) TMU ^LT*ttS 
Srl»*UTefiH#Sr»fco @ft£N, N-^f;V*MTn* (4 0ml) t 
JMk^^^/v (1. 16ml) R«a«*«raHft-e-«SI 

i^tftilfco »KSr»*L-raN a -CBZ-N B - (t e r t-^h^^/w 
-L-'J^y **yA*«k **L*r»j«i LTBMfc^A' 

2 5 ySrttlfS VP ^n^h^^^Haotill 

fCo H^f^y (1 Oml) (D4»<&N a -CBZ-N E - (t e r t 
/l^^/V) -L-y^y ^y^/V x^f;Mlg, 2. 2 ^ y *■/!✓) h 

y ^^nK^o c C'ejpx.fc 0 s^s^Sro^-ei o^js^u *n^e>a 

/l^p^ h^7^-Y-^<toT*EN a -CBZ-L-y 'O'SM' ^*7" 

N fl -CBZ-L-!J^y ^>^;U :n*7vp ^T^jM^^g 

mt^^U> (18ml) f^/V^7^^!)^ (30 0mg) 
N a -CBZ-L-!J^y ^V^/W x^f/l' (I4 8mg, 0. 3 2 ^ ]) *ft> 
, 2 0m\(K>mt^^^>il 1 7 6/il<Dhy J.^T5^*) £JP;tfc 0 

HOB T (43. 3g, 0. 3 2>;y^) £ E D C (63. 3mg, 0. 
3 2^3^) 5rJDxfc 0 ^a^SrSa-Tf-WH^LTtaferiMfcSrWfco * 
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gffitt7rL^jL± Fib-Lys (COOH) NH,Q^ 

*9 J— ;V (4 ml) ffDN^CBZ-L-Di'y ^V^V ^TVP 7 
^yy/V- (1 1 3mg) Tk^C-thy^A (IN, 4ml) SrlD*.* ^tTSfS 
Lfc. £jfc*N.- cBz-L-yyy7^y J: 

- (4ml) £>f<DN a -CBZ-L-y ^^.f^y/W (5 0mg) ©JKfflfcfc:, 
hy^^^y/U3-^K (lml) SrJDxfco a^»*4 0t-C3l»|inil»Lfc 
. ftdorfltt?^^!!^*, tZJ—A'* 0. 5N©;MWISMJ T 

ttJciorUJft-c**. +*-A>tohli*#*w Ousts/) <D-fffitt7 
fc©"C» HSfl:*'*tfcB*JWttB*^fciS<5<ri:*"t»#fcU *fc*i"** 
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^vjj^sns. - tut $^xfc ^ y< * %ommim&ttfflmm<»i> © 
•c&s^^-^-r^/v^-y^a-^tiSjg^nfe. £©<wra\ 

=.-^±^©K«f{cESScbfc. 

»»fcJ:S»3!f©H^b 

1 0mg<O*^dr^U7w7'3^ (^fttt-COOHg^O. 0 0 7 5 3 
/l^-WI-S (1 OmgtD^T'y/WXO. 7 5 y^KO-COOH/mg^^^y/U 
= 0 . 0 0 7 ^ y ) 

0. H^D^/KDEDA (l-Ji^-3- ( 3 ^vPT 5 J 7v \£/V) 

$ K) 0 . 1 4 5 y -t/WDDM A P ( 4 - v 5 ^ fvVT $ / fc° y ^ 
V) Sr^ffiLT, 1. 5ml©DMF (N, N-e^fyl/JjVKkTS K) ©4>©0 
. 1 4 5 y ^-/KOT/V^/WT 5 y i , 
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TfeS : 



Fibril-COOH + NH 2 (CH 2 )» CH 2 R (R = H or OH) > 

Fibril-CONH (CH 2 ) n CH 2 R 

;©fiiaoT, H*S*$«)T^/V« (n = 5, 7, 9, 17 ;n = 5© 

S^SrSa-e— 8fe«i$Ufc«, 7-r7y/l'$:3X2 5iiil<DCH 2 Cl 2 » 3X2 5 
ml©MeOH, X 2 5mltf> d H 2 Of£<fcoT8l:L.< ft^bfc. y^C?*)* 

*©*^*fcov*T®5cl^«ttRJS:0i|Ji*J*6 5~i o 

T=Vi:#*SrSfi-C3~4l*IBIjB^Lfc«, 5*OjMW- h 5 A ( P H7. 
1) -e2~40ft^Ufc o T^*!Jtt*^7 7 ^— ^l4C 8 -7^^y^*5iTJt 
C 8 OH-7^^y/KOJitC@^{t:$jxfc ; MJ^>^liC 6 -, C 8 -, c 10 - 
Xt/Cig-^^^DA/CiK: : y ^--tfttCjjOH-, C 8 -, C 1D -, &UC 1B 
-7^^y/KO±lC ; ^LTTlf^>'ttC 8 -7^^y/KD±jC@S{t:$tl-fc. 

fix v*.5 





#moI/g yjZfVAs 


mg/g 




6. 8 


8 1 6 




1. 7 


4 0 




0. 6 6 


5 6 




not determined 
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K m (M) 


Kca, (S") 


Kca, /K> (M 1 s 




4 0 x 1 0~ 6 


0. 0 4 0 


0. 9 9 X 1 0 3 




3 6 x 1 O" 8 


0. 0 4 8 


1. 3 4 x 1 0 3 




1. 2 x 1 0-' 


4. 8 


4. 1 7 x 1 0 3 




7. 9X1 0-' 


19. 1 


2. 4 3 X 1 0 3 



SI : !)^- tf 1, 2-0-i^7i"J;V-rac-^!ltn-3-^;l# 

hVy°^> N-vi'f;i/-L-7yi'^y-p--ho7=!J K 

Hljgil4 2 

7 -f :/ y /i/- y /-?--£ tc i o Tfc^ftfc^TvWt 
^^©s-g^-ea^u ^UT7^^y^Sr^^yo«f^«c§*5fc*^ 

1-5^^ycDf "Cat^y— A' (0. 4M) tgSK (0. 2 5M) Srig^Lfc. 
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JSltt, 2 0tag<O^;V^i/;vy^zf]);V (jfto. 0 1 4^H;K0-COOH 
SSr^frtS) Sri. SmlODMF (N, N-^f;^;W5K) tf>*tf>o 
. 2 8 ^ !)^K^4-7x^f;V7^, 0. 2 8 ^ !)^(DEDCltfO 

. 28sy*;w©DMAP try ^y) tja^Lfco £l£2 

B\ 2 OmgO^^^r^W^^^y^Srl. 5mltf>DMF£>*£> 0 . 28^5^ 

;W6-7xn;i/- 1 -^3fUv— 0. 2 8^^0000 (1, 

*/9 u^*WHAs1£*M % K) &tfO. 2 8 S !l*;HODMAPt!I^Lfc 0 

2 C1 2% 3 X 2 5ml<£>MeOH, RTf3 X 2 5ml<D d H 2 Ot<totjRt< 8fcj£L 

fee 

t/v^h£ * * 7 7 » — g a fcfc tfc 7 j 7 y /mpies 

0. 5mg<D7=.~;U-T/l'*/l' 7^^y^Sr4 0 0 /il<00. 05MOHJ 
* (pH8. 6) *LT2 0#Wi@#«*&3Lfco £*tfc:7^ 

5 0 nl<DTfr$l)&ftX7T?—V<DmWl ( 5 mMO#|gtf- h y * A 
1. 6 7mg/mU pH7. 0) £*nx., *LTa£*&ga"C2l*M 
^LT4 < CT— BfcttfcLfc. 7^ :/!) /u£ 6 0 0 u 1<D 5m 

uomm^hv^Msmmm (pH7. d ■e2H«a»u *tT2oo/zioi^c 

^UT4 0 5nm<DJfcS:l 8, 2 0 ONrW^Kjt^SrtoTKlR-rS^feft 
^**JktUi-*o Z.<DKfo(Dlt)b<DT ^y7r^*ttft 1 OmMO h y * 
. lmM<DMgCl 2 , StfO. lMtf>ZnCl 2 , pH=8, 4-Cfcofc 0 K&f* lml<£>S 

y7r^3 3%(^DMSO^^CD0. 5M) t 1 ml£>7 y**- '<y y 7 — * 

<D1 3 Mg©7^*!)tt*^7r#-* 7>r^y;vi^t5rt(ciot 

tfofc 0 4 0 5nmCDK3ta<0iMDtt »BW>fA^*t^tiot^-L 
fc 0 K3t«*l 8 2 0 OM-^m-^^fflLTlDffl^E^fe^Stta 

<i*H/£) £Htttbfc 0 
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RJS lH©7x ->vy jzf? ;vo±.\zs®l% £ flit T>vi3 ]) te* x y y 9 — i? 
KoV^tt, ffitt««l 3 /igO^^^y^S') 6. 9 gj£ 

SttSttl 3^07^7'!)^!) 2. 5 8 /xM/^T'feofc, Zl 
(i^CTs't^^TT'l /iMOT/V*ytt^^7r^— tfS 1 ? 8 7 9.8 /iM/ 

ttiot, 7-f7"!);Hg31 ^iVetK 0. 6 3W^n*;KXfi5 4 
mg) RtfO. 2 3v^^nw (XH20mg) ©gtefcTA'* Dtt*^7r^- 

%m\A 4 

0. 5mg<Dy*~/U-T/V*/V y^y])/U%:5 0iil<O5m<Dm&7-h])9 

j*mmm (phz. d ©tHc^iss-fr, ^LT2 0^ii^!s^aLfc o m 
e>7 ^ y y A4c 3 5 o n \<d y law* (smomm-f h y !7^^«^*w 2 

. 5mM,, P H7. 1) ZMz., Z LXm&®%m®.V5mm®fe£ J £. LT 

4 < c-c-sfef?«Lfc„ **u&»fe» 7^yA-&6oo,a© strops*-?- by? 
A^«f^ ( P H7. 1) -?3i§iife#u t\,x2oo ninrnzmmmnrnm 

y^'-fttSfl, 2- 0-$??* y/V-r a c-^y-fen-3-^/^^ 
y ^.XtvW (Boehringer Mannheim, 1 1 7 9 9 4 3) iSJ&L 
, LT 5 7 2 w><D%* 6 0, 000 M^cnf ^Bbfe^greKlR-f 
SrgcW1-5o Z<Dfcl&(Dtc$><OTy±'( ^y77-^frli0. 1M«0KH 2 P 
0 4 , pH=6. 8-Cfcofco KJC&f41ml(Da#<0«ti-C5/il(DS»^ Fy^M 
(ThesitCDtp© 5 0 V<D^C0 7 . 6aM) t 1 ml£>T s/ir— ^j»7r- 

froi S/igOT/v^ytt^^^r^— ^ 7w^y^iSrJl^-r5wi:(c:J;o 
Tfr ofc 0 5 7 2nm©K*a©*lft]f41 O^Wt^fcS^-rA^^^^lC.toT 
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V^Tte, SttSttl 3/ig07>f ^y/V-S 1 ? 0. 0 7 8/xM/#-?fcofc. HJSfll 
4 3 ©gJtS 2 ^(,©7i=;V7 ^ 7* !> ;W©±ta3»Stlfe !> ■£ iCO^Tte, 
fl5tt«ttl 3tfg©7^^5/ua«J0. 0 5 4//M/#-C-feofc„ rfte>IS*H:|§l 

g^9, Wil, 4. (Xl*5 6 4mg) &t*3. 3T>f*n* 

A- (X«3 9 6mg) tffcJfegSftfc,, 

g&EH 5 
T 5 / T/W* /U^fi67 w 7* V >\><F>kr-<D 
*-^7^yVa ^/P^-df-^y— (HRP) ©BJtfc 

1 0. 0 zWyysLj H£7WT*yA-£4 5 OmL<Djg«iW>tp {C^/^a 7 
■eafrfrf * £ t K i 7 y ft U *ix*»fe«An/*W p tm±»W®&ffi 
Z.1tEJ&yyx^ic®L1t„ mWLtetfb, #o< <9<D7fr=tym<z>Tt. mm. 

-?2 4^fM^rt-CS«fi8. 6 8 g©Na C 1 O 3 5r^L-f-OJD^fc 0 H8*tf>£ 

5IW**ttEJ&»*»fc* 7 ^-7*$*vCN a OHT^mm Yyy 

yyyv*«ia{t«toTlHli|xu ^L.T5" X^-ei oot;-c-ss«;liLfc„ UK* 

aio. 0 g-efoofc 0 

hrp sr@^b Ltcy^yy ^<om& 

JZfy^ (1. 2mg) feayS?ay-My7r- (0. 1M NaHC0 3 , 
0. 9% NaCK pH9. 5) KflPx., LT r^JgiStlSr 2 O^fflj&g 1 



-104- 



"PtcSsSS^-frfc., mM®£>5 0 iiVT V =- h (0. 1 4mgro7w^P/V') £\ 
5 0AtL<Dltt-f^y7k©*lC^Lyt4. Omg©SttflSHRP (HT*. ILffl 

H R P £ a ^- h $ ftfc 7 ^ :7* y /wfci s^V KA'^Jt-Wf ©«t»Tfft©» 

*K (2 0n*l£>KH 2 PO 4 , 0. 4 5% NaCl, pH6. 2) , 0. 0 3~0 

. i%© h y hvx- 1 o o*^«-t-5ft«W8«^ &t*5 o%©3i^u^5 

7 4 •? y ^ohr p (om^i^mmm^^^h tfc, 

*a«4fl6*tt#»JMS^ LfcHiii<o*g&#£IBi* Lfc. B£{H£ttH RPfi 
il^b!K^tfe^®SK2, 2' -T&S-VX (3-xf;^yXf7/!)V 
-6-^/w*^K) zry^^l (ABTS) SrftffiLT^S®©^-^^- 

3 0 yMOABT S SrfiRi: L.-CffiffltT4 1 4 nmfc:j8^T#ftiM5rT?*-- L 

!)/Hg|t)0. 0230(iB0lOHRPtfeofc„ r*U£Jt-<T*fJl! (?V- 
>7<C7VM |i7-f7*!);HgS9 0. 0 0 4 8 /imol»HRP^#i|§m(-ig 

g^t) 0. 0 1 8 2/imol-CS)ofc„ 

SUM* 4 6 

7;v*!)tt*^77^-f (AP) b$-tfy*hi>'y- t? (?G) cd 

r /v* y tt» * ? r 9 — gjjjMg T^f^y /uogat 

AP-BWW"T?i«(i**tfc7-f^yA^>*|3j[ltt^U-r- (Brenne) fetf^&tcS 
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<5V>;fc(Brenna et al. , (1 9 7 5), Biochem. J. , 151 : 291-296), 
iJ>Vi$3c*sMky J?}) ^fem LT, ±E©Hffififd 5 0 IdlSife Lfc <t 5 

y/U (1 1 4mg) £!g?S&-e\ ^LT (^^y^l g%>9 0. 7meq<DNHS 
i^x^iro«^lc:S<3v^) 10St©f7?y (tyramine) SrSsiDL/c. & 
^h!Ja:^T5^ (1031) fcgsflnu ^LTiS^^^a-e3^Mffi#L 

4- (p-T5/7oi=/l/r/) -7i-/V7;vyy» (6 6mg) £4mL<01 
N©HC 1 ©<PK:!&i8$itfc, WR^A'CK^&^l.XO. 36mLO0. 5 
M(DNaN0 2 ii*o<!)||^Lft 1 1 5M, T;WV V^/N a N0 2 jg^Sr 
, lOmLcDO. lM<DNaC0 3 (pHlO. 0) 'D'picmM^tltz^y $—A> 
7^^y/KcjDxfc, SJtSS^ (pH~10) Sr4t-e-«fetg^Lfc. **V4» 
7^ 7^/1^0. lMC0Na 2 CO 3 (pHlO. 0) , 8M<D^T=^^ 
MX. 2 5nM<ONaOH, * L"C*a*A*aWlCftS*T*JC Xffi^iC 

*^W*W*Bf (TN-W/s^tW) IdioTffofco a*l«-?Sr**L."C 

*9*0. 4%7?J)5rJ:W^Lfc J rHttf6S§tv5«5»COOHSOJJtf 1 
0%jJSr©#aK*j*Kl*V^APia«gfcitflSS*vfcr4:**L.TV^5. V4 
^ y /K^*®ffiSrSSP(C-r 5 t „ r tifi*®^ 5 0 0 h o -Afcfc 

i oommift? wuhmmm' h) ##&i-3^&5 5::<t£;t*L.-o^ < , 

p-7S/-7 I ^v-|3-D-W7^ hf^— tf (TPEG) M*7<r 
:/y/V^ !7/W^©*-fe (Ullman, (1 9 8 4) Gene, 29:27-31) K 
8^T$fitLfc 0 2. 2 4mgtf>©TPEG£, 0. 2n£<DflJU3->7kCD(p(D 8 
mg<0*^dr/Hb7-i , ^'y/H^P^fc 0 SiJgiK© p H £ 0 . lMtfJHClTM. 



OfclttiU ^ LT1 5mg(DEDAC?riP^fc 0 ^-^SrpH4. 01?, Sfi"C 
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w»» t i§^#«tfc .tors ®m& t fc, 

7^*5tt*^7r^ (AP) (E. Coli, Type III) t>*<b, *s 

7-* -JrS#/l4t (Sigma Chemical Co. ) , MO^itVhM^) 
? h^y-if (0G) (TCJUffi (E. Coli) */Wtf^A (Calbiochem) 

. CA'J+l7^3 7) 3iy^5yhVW7 5 * a&^g©*-?, APPI 

£ftfco Tyj-TJ—frffiCDltm^ AP HRII»10a=yh) i: 0 G ( 
2 8 Oa-sy h) (OW^^W-f Sn-f-fV^ Ayyr— (2 0mM 
hy^. % lOmMOMgCK 1. 6M<DN aCK 1 OmMW^T^V, pH7 
. 4) ommi. OmLSr* 0. 8~11. OmgOA PXIi J3 G 2?*> IfiWPJ 

!g©fc*(rtoTt5<o D-f-fyr /^7rH:i5iit#(7Xl. OmL) 

tt, ^y7r-WB, l 5#©«S, fB^^JS^^Ht, 

» |C»S^U-'/iyt, /?GPlWffl7^^y/V (1 0 0mM<D*?SH-MJ 17 
A, lOmMtD^x^^ 1 OmM<Di/;*T-l'>\ pHlO. 0) SfcttAPPl* 
Sl^yy/W (4 0»NaHPO 4> lOmMOhy^, 1. OmM<DMgCl 2 , 0. 
lmM©ZnCl 2 , pH8. 4) ^t>fe*»Kior©*«*»W»WK«rt>o"Cll9 
jILUliLfc (5X1. OmL) . 

o^TtlJtLfc. T/l'* J tt*^7 r ^-S«ttlB 5 00//M©p--hn- 
7i=;V*^7i-h (PNPP) <DS07k^jlSSr4 1 Onm (A t =1 8, 0 
OOM^cnf 1 ) {C*JV^5>3tSlJtt?E«t-5rtfcJ;*»ai)£Lfc. 7^*5 ft* 



-107- 



7s7t9— VtSteMMfetel OinMh 1. On*J<DMgCl 2 , *5£tf0. lmMWZ 

nCl 2x pH8. 4, ©tT-firofc 0 -#7 * 1- V?— tftt 2 h a -#7 * 

h-0-D-f (ONPG) «riD7K^«-f5^Wte*^3t»J5tTi£ 
m-t-5-t^J:t)«l3eUfc„ 5. 0mM<OONPGtf\ 0 h i^-^"?®! 
^^tvfcJPTK^W^iia^^ lOmMMJ^, 1 0mMOMgCl 2 , 1. 6MON 

aCl, 1 OmMWv^TMV, pH7. 4£>tp-C > 4 0 5nm ( A £ = 3 5 0 0 M 

y/KDgS«9 0. 5 5 OMinolcDAP^-g-Lfc (£*tf£*f LT0 G£>##*ia 
-a-ii^^^y/KDgS?) 0. 0 2 0*tmol) o 0 GPflg#J:7^ 7* V ^ftt, ^* 
«7^^U/K73gS!9 0. 0 9 3 nmoKDfiGVhZtmfeZtltc CJll^L 
TAPO^#^ie-g-tt7^^!J/KOgat) 0. 0 12/xmol) . 77-f=f-f- 

^UyHiffF«-et5liif^tt/SG5r^U*^ofc, L*»UAPSriB^Ufc, £ 

mssmsnfc (H9) o pGiz£vxtimztiiz7<<-7\)»tenmto*<7>AP& 

fcpH*K< Lfc*#fctt»fc»lti$iifc (010) . £ft&IS*ttPMW!l#7 
7-Y^y^Pj<0/5Grojli^gt±5^fe5J;5T$)5o APPl^f!l7^^!J/Hri 
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*WlS^H£fl:tt**ft*ffifc iotfrbiifc ; ^©tja^v-u- hS©K 
ft*4»b-C*>5. 7>f^j;/KZ)«ae««*M!-C*»S4»t>»*i4v\ ECL& 

3. , eriBfl:j?nfc-j-y^a"-^g)NAD*oftai 
L.T4wr*-ar NAD + 7<f^y/mftKDyt-f© 

XttflH 7 
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NAD+7 4 7*V nWWk 

flSLfc, m$8tf-MJ?A&i£ (3ml, 0. 2M, pH8. 6) ©f©7^yy 
/v (3 1mg) ro^fflWc, N 6 — [T$/^*S//V] *^^fWf;V-=3 
^>7SK 7f=V ^^W^K (2 5mg) 

± o T ***K:»3» Lfc. saMMPr?'- * y y 
icTy^T'y/UCOg^t) i 305U*;V©NAD^ ^LTPdWJCio 
T7^^y/KOg^!J 1 4 7$ y^WONAD^fc^WLfcrifc^Ut, T 
5 7 S<0^(^*«f?±-t-5 y V^-SrW-rS^W^NAD^M^ttNAD^ 

w -? y A-wetr* ©jc^ffl-c * *„ 

NAD + @t7-f^!);l/ (0. 2 6mg) %.tf7°U—^7 j?}) /l> (0. 3 7mg 
) ZmfctYVV-k (lml, 0. 1M, pH7. 1) tf>tp(D0. 1%<D^V^ 

uyy])3—/\^ (peg, mwiooo) t-i^(c4 ott?3 o^-Kie^sjaa 
u ^-ti^b 4 0=0-^3 oam-f^a^-hut. 7 4? 9 

1U *UT±a*«rlSJ*Ufc. 7*75**, L-7i?r- h ft Knyt 
~t? (LDH) <A, 0. 1%©PEG (1 0 0 0) h!J (2 5 

Oitl, LDHSItO. l%©PEGS*^©itlil : 1) 
)^(C4t:-e9 0^Fa^^^ 3 .-<-hLfco **l«»6>, ft^««r»lT*3 0^n? 
#fbLfc 0 7 -c :/ y 

K-t by !?Ai^»iStpODO. 1%©PEG (1 0 00) tCioTJtj^L (5X1 
0 0 0/il) , ^LT^ftfcl 5#WWlHli|&Sr«JSLfc 0 LDHfiO. 1%© 
PEG (1 0 0 0) mStt h y P-WttafiK (5mM, 3X1 000«1) CDtp£>5m 
M©NaDH(aot«fflSJl,fc 0 7>f 7*9 fr* 1 5#MI3f|E 

$*fc 0 ^W^'P<DLDHfiH4a«t! , ^t°>-^ro3l7C>P<0 3 4 0nmJC*3(t-5® 
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(9 8 0// D^WO. 1%©PEG (1 000) , V/UV^mm. (3. 3 n s 
1 0 OmM* Yytmm , Xl^^ffiS^ (16. 7 /il) ££*TL-Ovfc 0 St 



LDH 

t°/l/^-h + NADH > fh KoYt-lf 

+ NAD + 



*§*ttN AD + BHfk7 ^ Zf V JU±<D L DH©ti^7 A ~f V 5 4 8 4 

/^KCfc«K ZLX^u—yyj^yjv (MM) ±©LDH©ti*57-fyy 
A-S9 3. 6 8^y*/V-C*>Sr tSr^tfco LDH<7?##^-g-!45. 6%t? 

^WI4 8 

75/7^y!);l/ (400mg) k.WC*f-W (20ml) >*><£>4 - (t Kn* 
SO^AO -7^7 ^->SKSSS^I (2 5 5mg s 1. 4 5!)^) &ft>a64fe£ 
, 1 -icfyi,- 3 - (3-^f;W75/7tif;>) UA'i&'M * K (EDC, 
2 6 8mg, 1 . 4 0 5 !) */W) tl-t h'a^-^y/ h !) TV—;VfcWa (H 
OBT, 18 9mg, 1. 4 5!)t/V) S-JPJtfco SJSft-&«l*T/W=?^^^T"e 

ot**ftKftfL, *tti»6J|ffiT-e«»U"C 7 -f^y N, N-S? 
^fM/VAT5K (DMF, 2ml) i&fc^U'V (8ml) W<D7 4 7V /U 
<Omfflyo\Z. N- (9-7-^-U^/M h^i/tf/Hfc:/!/) -O-^A— L- 
tPy (2 15mg, 0. 5 , 1, 3 - >V$*M 

5K (DCC, 1 1 5mg, 0. 5 6 5 V *A) RV4 - V* f-j^T ? J f D *JV 
(DMAP, 3. 4mg, 0. 0 2 80^) *Mx.1t, RJSS^ftfcSfiT?- 
8fe8i#U ^L-X±^my^yV/^DMF>pO2 0%^])^ (5X4 0ml 
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#5 y^yv^-^y yas— try v(o+)-cooh (=yt py yf*;$u*+) 

JPtfc, 7-f y !J ^-^y K/V-t !) J/(0+) -7^^ (N E -2, 2, 5, 
7, 8-^V*;<^^n-^y-6-*A'*=/l') ©7 5 J ®##f 9 fit, * 
n^7-f^U/K?Dg^t) 6. 5(it;l/©tyyt7-f^!);V©gS*)7. 

;uoTji<¥-y&$Gi-Z>z t «r«urv^. te© ifo-'-W Kt>W C^rSelc J: 

5. tf^^-fbStifc^T'y^.RtE 
if a-^ Wb Millar /^fvy-izfyjv 

y^zfV A^cE£ ttfyfc (biotinylation) Cio TXiiTVV^Wfc t tf 3}- 

tifrb. xhu7bTVi?y\f-x^xhyy°hTi?i?ymm<n£ot£ht>®z> 

tf *^^fls7 y y 7 y ;v t if-x<oi^*ofij^*«a^-g-fc>-y:5 0 if * 
f-vftr/u*/u7 :/ y Mmz=>y±y* h ©tfcfc-e&.stfs, r/u^/v^ w ^ y 

xhyy°hT\?i?y-AXf?*?-y-?&mztiltyj7'y/\'\i®m\cmm-? 

r (Dftmnmimmt 1 o© 7 ^ :/ y /nr 2 o©HfWifc*:a**fc>*T- 1 
©aaa*****, &^7^^y/v©mi:Sr5S<i-5. 

gjfSgi]4 9 

if a-*- yfcy <f7y Attest 
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>V2. 4mgt, 8. 15©pH®, 0. 2M©N a HC0 3 ig»jK*<D9iDg£DN 
H S ?A&m V*?>t:Bi&-r& r k K <k o TSUjS Ufc„ S^fttt^a-C 4 



B*|igEHE£-B\ *UT|BIC»»«-C2|5ias»U*:. 

jgjfeffil 5 0 
(f WbTA"*r/v7 w 7* 9 /uoMfi 

If *^>'flSTA'*A'7 W 7* 9 /K4 2 SPgSJ^J- i oT§4jS Ufc„ S|-®»t?, 
4. 2 5mgV>-'g&&7-l7 } J * (75/ t*^JK*^©P5*Sr#^ff 5) t 
2 SmgWNHSai^X/l'fiffit'^^^-a-Ufco 7 <f 7*9 /HfrtfejfrU * UT 

JS-©Rj£tt, 4mg©tf^V<l2$Hfc-1rl6tt7^^9/VSr, 1 lmgWED 
C 3-^^/UT5/7'nlfA') *M-^5K) , 7. 5 

mgWDMAP {A- t S**A'T%/y£ RVQ. 5iiroDMFt©l 0 /i 

i <DNH 2 (cH 2 ) 7 cH 3 tjE^-f sr. ttiio-ttfofc. m&fazg.m.x—wtifk 

r y-fe^ <Dm#%.&ft k LT w if^yfcy 4 7 9 
tf^Vfl^wT^/Wi.* b uT'hTlf^-lf^VtfcttTbr^-f^- 

M^yhTlf^^tSSv^^^OffiS^Sr^-tSr tdiT-^fco * M- 

•faJ-^-vfl^w 7*9 /HOUrS- Lfc* h i^7hTC^>-f4S'J^«f^>"ft:$tifcf*; 

tf*^^ft7-f 7*9 /WH:^ t- l/7F7^yftl7 -f 7*9 /Hc»b* ixfe-c* * 
5. 
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fri*Z7<c79A>-V*ri'-xhi' , 7Y>7Wi' (FBS) SJWMMfcJB L 



79^ h#tt7-*-5W hRfl^©8£fcH LTgl7t7^ hiSfrg-fSSte-fc 

f-y K-f y^aftiMtotei«FBs3a»»±'««t^t fc. * 

o©tt#K:J:oTilS***i*T^9-f h£££L;*©fg-© r±j ttttttfl*. 
jfiftttBft&ffifc: i o T«S $ n*v 7* «fc o -CSSS StiSo 

©&•*> 5o 

NflftK:, DNA^a— yry-k-fttFBSMWEtfWiL-Cjairt-Srfctf-T? 
* fc. lf**-^fl:S*tfc-*ilDN Att F B SSfflMOttfrgJlS £ £ 
*LT«^W^y y Kfc«fl*ltt--*«7-*-?>f KDNA^tffiffittSSt^ 
y =f>c * K©IBKfir * - i ^"Ct 5, 
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rims. »b*tfcr/u*/Wb*iir*soK'^-vfl:*nrv^S7-f ^u/u 



-f 7- y ^attt (f-xo^wiiBKfrtr-e* * * e> tf, rixtt ^-xro*ffi«^o 

U-yhTlf^V (tf-X) -f^y (7-f7*y/V) ©SEAMS *\ tottft 

•c iiiv ^mmm* t> 07 w 7 y c 5 r t taxs, tvp*/v 

y 4 7* V /Wi* ® SrK^tc i o T*te-e* ?>©-?> 7 ^ 7* y yw&S if- x 

ft^^lf~XL*^KiS^^ft^^J:5K*o*iii8^*«ttK^t*J5F*S^^:fcJ:o 

ttV*»£*#V*jWl (>2nm©a?L) ^W1"5SSft#?Ltt©=ft5B»jtfrHtt 
*ifclWHt*»*»« - w t fcTOfcl**. WHfb$4xfc7 w 7" y 
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fctt^Tfi&KEfcfcfT 5 £ i * "rtfiti-S. oft? £ * feftfca^ttWKtti&K 
<DSB^-Cfo«5. * LT»tfti«C o CD P c Oft«a>&£Cfc|^lca, =3f 

A'#v»**r6*5F**tt«)c o (in) - * y sJA^frfc^jdM-*"?** 5. 

«^H:* 5 T?*tt*lttlI«>"C*di LM^ftTomtiiftm (77^f^-^n? 

'*^T-*r**r 5 C o (III)«|»Sr«»ft:*ttldKcL-CTJf*ttC o (Il)ttff 
%IIHWS *jia»6>, B*»**r**1-$Co(II)±©EtW-tt 
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m (Reticulated Vitreous Carbon) (R VC))©^^iiaLfcBa«t#4bfc 



jHi&ffil5 2 

«y * n i/7= ygmity <<y~y/v<D 
yu—±/v<o^Mt LX<D%& 
mill)y9v*sT-y-\fX-\?9W (FePc-2Py) (T^KP y 
f4 1, 0 16-0) 4rR#**3r ii:iot^77r^ ^ :t* P 
lit 0. 40 3 g©7^7*!);l/t0. 130g©FePc-2Py^l50 
ml©tl*^^/-/K^JD^., *LT4 5 0 17 y Y 7*?yyy t/n-:/®^ 
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W$)Wm*$t LTV^fc. JljK<D5>^«f S FePc-2Py LT 
5 mg<D FePc-2Py j7\)/l>%10 mKDflJ^f ^zk© "PKiaff &g 

&©2 o 5/^ 3 .ro^7 i ^u'^ii (ss) <©ifflx^ y-^©±(cisai$-fr, ^ 



tat^7P- feA'tt, 1 3nim©y7^5 L S'^0 > * 1? W (Swinney) * >f 
(4 0 0^5'->'a > Ladd Industries) ZLXZOX? ]) — 3ft£ 

®<DMfonmt Lxmm<Dtcmztm£tiit&&y-h'tob&m^it < , im©h 
c i <D^xm^it^mcmit^n±m.mo . smntmov^yz, &mnmt 

FePc-2Py T*^iP$tt/c C N©i6^ 0 . 5 y?-<OP)M% 7 u —±/V<D 
WcAtl, Ztlfrlb, EG&G PAR2 7 3 a * * y r©3S§Jfcy — 

Kfc««Lfc. 7n-t/Hi, P H7. 0©0. 1 MjP$# y 9 Ajgffifctp© 0 
. 1M»KC 1 *3<E*Lfc-fe— ^(Sage)->y y^yyir^Lfc. 2 0mv/;S> 
©WEMafiftTMr-f * y ^^^^A (CV) $r;-7P- (f?Mk) X 
(0. 4 5/W/#) ©tiT?e»Lfc (06#flS) . CVIi7P-#t 
oTt>*<"Ct>ttHfWIC"e*>*), *LTFe Pc-2PySr-^*-t5*ffii:^* 
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Ky * * If—* ©Jfltttttt, FePc-2Py ^*-#y7 -f ^ 9 /MC&< 

mmw5 3 

T;v*-r-7j7yjvm.fSM) (is 5-0 2-01) <D$m 
1 g<o, ss^-eKft^tifc^^yy/u (185-01-02) 10 occ© 



©7>f ^y^x?y £9 O'tlcjQi&U *tT2 Occ^n/V-^'PK&ft? 

«*4i*inwafiKu *©*-e»»«t^b"rrA'3-/i'«rjiitftfc. 3 omc 

ftSS&SrJfLT*? V * 1 0 CC-e-Bfejgjilbfc. 

^WT/w5^--7^yy S E MIC <fc o TK* Lfc %,mmm<om®. 
i?Iliy;v©f©7 ^ :/ y LtVfc. 

»fifl)5 4 

*-7^^'J^i (1 73-85-0 3) <D$ijg 
2gO, flt-?Sft^fc7-f7!;;Kl 7 3-8 3-0 3) fc % 2 0 0cc© 

s-jumcm^te&m&tiiRiLxmmcftm&ikit* ^©^^ijc, 5o cc 

?aStC»oT^*Srl 0 0cc*T?«/>$-a:fc o ig-£fe£ft»U ^LT^atT 
J*6B*^«rfeJ« Ufc. C<oy/u5rS^*-C3 0 O^mmLit. 

^Xfty/W©* ©7 4 y y /M£>*&-#18:£^ L-Ovfc. 
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triwt t?-x-^tm7 w 7* y 

7. 5mg©J»tt<7) h^/Pffitt'ft:$*tfc^^tr-XM-4 5 0 (3 Omg/ml) 
fc*-X (^^K ©tf-^offi) £0. lNWD&gtf- h I) 

pH7. 5, T?3EIgfe^Ufc. ^H^bO. 9ml<£>0. 1 MOj&ifc-}- h!> 7 
Aigff^ pH8. 4, Srtr—Xtap^.. ^UCO. lml£>7$ V7w T'D/WSr 

K«8 Lfc t § , 7 4 7 V /KD*ffi±lC f-X5rWi-5 7 w 7* l J * 
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[H3] 
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[04] 




l®5] 
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[H7] 



0 



N-CHC(O) OCH 2 Ph + HOOCCHtNHdCH^CHzCHzChfeNHBOC (CH 3 CH2) 3 N ^ 
£ Di0Kane/CH 3 OH/H2O 



0.2M^hCH2Br 

HOOCCH(NHCB2)CH 2 CH2CH2CH2NHBOG PhCH 2 OOCCH(NHCB2)CH 2 CH2CH 2 CH2NHBOC 



TFA-CH 2 CI 2 

+- PhCH200CCH(NHCB2)CH 2 CH 2 CH 2 CH2NH2 



EDC I HOST 

Rb-COOH + PhCH 2 OOCCH(MHCB2)CH 2 CH 2 CH2CH 2 NH5- 



FfcC(0)NHCH 2 CH 2 CH 2 CH 2 CH{NHCB2)C(0)OCH 2 P^ 



FibC(0)NHCH2CH 2 CH 2 CH 2 CH(NH2)C(0)OH 



TFA-CH 2 CI 2 TMSI-CH3CN 
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[13 8] 
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[H9] 
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[010] 



80 




1 2 3 4 5 6 7 8 9 10 11 12 13 



L I - APgftJJ 
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